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Dear Reader,

Our activities during the first quarter of 1986 revolved around two
main programmes: a workshop was ‘held at Sidi Bel Apbes, Algeria ia January,
which was & joint effort of UNIDO. the Economic and Social Commission for
Western Asia (ESCWA) and che Goverament of Algeria. Discussions centerea on
the question of establishing a silicon foundry with design centres in the

region and the meeting agreed tnat this should be pursued in an evolutionary
manner st the same time setting up a network of sational centres. More on

tnis inside this issue.

The recommendaticns of the expert who visited eight member countries of
REMLAC, the Latin American Regional Microelectronics Network estadblished
with the help of UNIDO in 1985, are now under examinstion by RFMLAC focal
points. The UNIDO expert looked at tne possibility of stremgthening
aegotiating capabilities in the region zonceraning acquisition of hardware
and softwvare and a concrete programme of action was elaborated and proposed
to the focal points.

Another element, common to activities in both regions relates to design
and fabrication of multi-project chips. UNIDO has contacted international
leading experts on this subject and encouraging replies have bdeen received
from scientists in Australia, Belgium, Canada and the USA. It is their
opinion that a multi-project chip activity could be the tool for
strengthening technological capabilities in th: field of design of custom
and semi-custom chips.

We hope to introduce an innovation in the next issue in the form of a
Round Table on the multi-project chip.. We sre writiog to several
institutions with experience in tne implementation of the multi-project chip
and tneir replies will be published in the next issue under the Round Table
column. Comments will be invited from readers which will be published in
the following issue. The intention is to focus and stimulate deba: o0 8
particular subject involving experts in the field and the readers ¢« the
Monitor. If the experiment is successful, the Round Table could be . ¢ &
regular feature each time on & specific subject ievolving in due co..se
enterprises as well.

Replies on the questionnaire attached to issue No. 16 have started to
arrive. They will be reviewed carefully and suggestions. to the extent
possible, will be taken into account.

&mrllod the Technology Programme of UNIDO P.0. Box 200, A-1400 Vienne, Austris
Mencion of tirm names and camercial products does not imply an endorsement by UNIDO. Published
material quoted in these pages may be reproduced only with the permission of the Journals concerned.
Net on ofvisis! dosument. Pov infarmation enly.
Oprinions axpresed in this newsioreer do net nevemarlly reliet the vivers of UNIDO,




In view of our resource constraiots, we are 8’80 considering ways and
means of reducing costs. In future, the sumber of pages may have to be
reduced. We shall, of course, still make efforts to compoy with our readers’
main ioterests. The mailing list will be revised on th~ basis of
questionnaires received and otsolete addresses will be removed. We need the
co-operation of our readers im this respect. The distribution of copies will
continue to be via surface wmai: only.

L trust tnat our readers will understand the need for the greatest

economy st & time wvhen resources are scarce and bhave to be utiliszed with
utmost care.

K. Veakataramas
Special Techaical Adviser
UBIDO Techaology Programme
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Silticon fousdvy-for ESCUA-regios

Ao ESCUA/UBIDU worxshop «o & regiossl silicos
foundry ana design centres was joistly organised
witn the Govermmeat of Algeris asd held gt
Sidi sel Abbes from 27 to 29 Jemuary 1986. The
W Xshop agreed om the mais coaclusion contaised is
docemest UNIVO/IS.583 thst twe estadblishmest of &
regional silicoo fousdry cum desige cestres vith a
setwork of sstiossl cestres saoculd be pursued is a»
evolutiosary masser. Recommesdstioss were msde for
estadlishing design groups and the implemestatioa of
& malti-chip project; market stwdies for
apglication-specific iategratee circuite; a
fessibility study for ome or two pilot-plant-level
silicoa foumdries in the region; asd upgradisg the
two existing bipolar facilities to serve the purpose
of regiocnal co-operation. Tne Arad Fuea for
Ecosomic and Social Developmeat and the Arasd
Isdustrial Development Orgawizatios expressed
concrete isterest is finsnciag certain f2llov-—uwp
activities sucn as the feasivility stedy for tne
pilot silicon fousdry; market studies ss well as a
project for am Arav multi-chip. UNIDO will aleo
support tne sationoal workshop orgeanised by ESCVWA oo
computer applications. from 26 to 29 March 1986 in
Baghdad, Ireq.

Worzsnop "on-informstics -in-Argestiss

% vorxshop os policies asd techmologicel and
economic trends ic informatice will be organiszed by
the Argentivisn Secretarist of Science ama
Techoology in co-operstion with UNIDO sad the
Isternatinrnal Developaent Resesrcn Centrs (IDRC),
Canada. The vorkshop will be held st Buemos Aires
fros 28 April to 2 May 1386. The programme will
1nclodas

- Moanitoriag of economic ssd techoologicsl
tresds (custom sad semi-custom chips.
proce.s coatrol, sumerical comtrol, FiX);

- Intorwstics policies in selacted countries
(lndis. Repudlic of Kores. Sweden, Canads):

- Applications sod impact of inforsstion
technology.

Two ¢ ¢ have eopecislly been prapares by UNIDO
for this worksnop, vis. Yechmologicsl Trende in

Salected -Aspucts -of -Niczoelectronic ‘Techsol -and
Applicatioss; 1) Caston-and-Seni-ceston- Intugrated

Cirenits sna (2) WC-Nav.aine Tools by J. Sigurdsos of
RPI. Lund.

Thire worln nopes of joiming tne hi-tech
sevolution are o losg way from fulfilment. A major
obstaclie to taivd world sccess ie its lack of
kscv-hov sed skilled msapower, Prodecing computer
nerdvare, for isstasce, is n.asgssble. But the
third world ‘s short on tae sccumulisted kmoviedge
and sxperisnce ssedsd for softwsre -~ the hesrt ssd
soul of the computer.

A two~c sy conferance in 1ugoslavie in
October 1985 os the future of developing voustries
im cthe firld of electronice concluded that their
schiovensite were scent and that huge prodlens
Jonsin,

But on the plus sida, severs: coustrvies.
encouraged by the swccens of South Forea. Singepore,
Hong Kong. ete.., heve plans te develop their owe

industries. ladia. which developed its first
istegrated ¢ rcuit ie 1971, is a thire worid leader
in the field. Despite a new open door policy for
electronic inports. incustries is ladis are
eacouraged to set up tneir ows researca facilities.
Requests for iwports of techaology are judged oo the
streagth of in-b develop .

While Bangladesh has not yet defimed its
electrosics techaology etrategy. steps ia that
direction are being taken by & sew committee of
scieace sad techoology. and Dhaka Usiversity is
vlasaing an imstitute of silicon technology.
Pakistan’s Siz-Year Plan (1983-1988) iocressed the
priority for electromice. and the Natiossl losritute
of Electronics, set up in 1980, 18 testing equipment
ead dying computer asd nicrop
applicatioas. A recent Paxistani study coecluded
that manpover would not be a problea if 1,000
engiseers and electronic experts asd wp to 2,000
techaicians vornieg sbrosd cosatributed.

This may be over-optimistic. Otmer
participaats ia tae Ljudl jans comreresce sgreed that
skilled menp is an ial prerequisite for an
electrosice isdustry goiag beyond meve 1y
operations. The lack of mampower of the required
caliore has beer & msjor smsg tc development of
composite techwmology for imtegrated circuits in
ladia. A cocatsst orais drais 18 reported io
Bang ladesh, and in Venesuels and Mexico, engineering
skills are used mi-imally is the hi-tech field, as
engineers find jobs is management, sales snd
purchasing .

On computers. the problem is the softvere. and
developing coustries nave to rely oo §S and Jspsnese
coaputers and programmes. The softu.re is thus Jut
of their costrol.

To alleviate these probless, UNIDO recommended
that thizd world countries select their electronics
niches. In esrly stages of development. for
instance, efforts migot oe gesred to creaticg s
supply sector, providiag meterisls. composesnts asad
sub-assemblies.

UBIDO also recommended joint vestures with
foreigs companies. But the problems with tois 18
that it would merely provide. say. sa Isdias,
Paxistani or Baangladesni sodress for wnat are reslly
Japanese, US or Western Europesn cospenies. (Soutn,
Necember 1985)

~

Informstics -in developing coustries

During & eeminar organised vy tne laternscionsl
lsstitete for tne bevelopmest of Inf ics ot
Bari, Italy, IBIPRESS (Informstics News Agency of
tha Intergovermmental Burssu of Inforamstics)
istervieved lesding goversmest officisls from
developing countries as to tae maim applications of
iofosustics in their respective couvatries.

Ia Peru the informetice apilication thst has
priority is ims tne public sector, os informetion
system for the Republic’s wrasidency processing
informetion produced by tns various Peruviss Stste
bodies snd ensdling the President to take opportuse
decisions based on precise ¥ata of the country’s
gesersl situstion. The Pecuvian Governmsat nss olso
establiohed o Nationel Informstice Commission.

In the Dominizen: Repsblic prioricy is
iwformetics is centred on the development of sacs

bsess for tha transfer and sxchenge of informetion
sad in the systems deveiopmest arse. In Lhe farming
3eccor, profitsble enparience has Sser gaings vith
PAO’e AGRIS snd OAS' ACRINTEL eveceme.
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El-Salvador coasiders it importast to keep an
iaveatory of its humas. satursl aed techeological
resources. The coaatry nas & large stock of
under-utilized computers which shoula be orgsnized
to collect data oo health. educatioa, populstion,
agriculture. etc.

Is Ghana at the moment informatics is used
mainly to suppcrt admioistration, i.e. accousting.
payrcll sed Danxiog. Otwner spplicatioas ave in
demography. teaching snd research. Two projecta
started receotly desliag with rural bankisg sad
computerisation of customs snd harbour
sdministration.

ESte d'Ivorre speat USELLV williom is .985 on
iotormatics, ¢.e tanird thereof 1n the public
admrorstration. Datavases exist such as »
socio—economic datavase, s fimancial databsse. etc.
Tue sumber of ioformstics specislists may be
estimated at around 3,000 people.

ECE -seminar-om-is'astrial “robotics

A semimar on ’Induscrial Rovotics "86 -
Internatiooal Experiesce, Developments and
Applicatiocs®, vas held «c Broo, CSSR from 24 to
28 February 1986 st the imvitstion of the Goveromeat
of Czechoslovakia and wnder che auspices of the
Working Fkarty oo Engineering Industried amd
Autr-wation of the Usited Nations Economic Commission
for Europe. The seminar was attended by 18 member
covotries of ECE as well as cbservers from Braszil.
Korea, Iraq. Japan. Peru and Thailand.

The discussions dealt with (1) recent
developments in robots amnd their compodents;
(2) the economic and sucial iepact of tne use of
robots;: (1) goveramest and otner support programmes
and ioterpationsl co~operatioa; (&) implementation
experience is various applicscion aresss.

Tne seminar agreed oo the folloviag
recommeadations:

- ECE soould undertaxe studies and/or orgasize
semimare, symposis aod study tours om topics
relaced to roootice snd cowpute:-sided
asnufacturing in order to t and
persit the excosage of ioformstion:

- Efforts simed ot standardisation underteken
by ECE should be directed towsrds achieving
internstionsl conseosus on effective
guidelines for decision-making oo
compstibility of interfaces is elements of
CAN systems, including rodbots;

= ECL sad ¢ aer international orgssizstioons
should emcoursge sad undertake activities
simed st streogthesing intersstioss)
co~operacios and the exchange of informations
on CAM, iscluding rovots.

Piree-Pan-Pacifsc-Compster -Conference

The firet Pen-Pscific Computer Comierence
(PRC-1) vas nele in Melscurns from 10 ¢o
13 September 1985, spossored by IFIP s3d che
Austrslian Computer dociety. Over 1,000 scttesded.
Twvo festures of tue cosference vere sspscially
sotevortiy: 8 "Schools’ Congress”, sed o full day
projramms on computers sseisting disabled peopls.

Toe 3cnoole’ Coagress was adaressesd to school
children aged 15 o 17 sad their teschers. [Cs aim
vas £O give 8 drose viev of hov computers sre weed
io dusiness snd jedustry. It wac attended by 600.
Frior £o the Congrese. se esssy conpetitions wae held
tor school cailéren, o0 Che subject ‘Cowpmter

Techonology. Society ama tne Future'. The wisoer vas
avarded & microcomput~r, and ner scaocol received a
computer system. (IFIP Newsletier, March 1986)

EAD/CAN/CAE -confereace “in - lndia

An "latersationsl Coaferemce oa CAD/CAM/CAE for
lodustrial Progress’ was sponsored oy IFLP's working
Groups on Computer-Aided Design (WNC5.2) and
Discrete naoufacturing (¥WG5.3). and tne Computer
Society of India. It took plsce in Bangalore, india
from 29 to 30 June 1985 and attracted 500
participants. The Conference was preceded by two
tutoriala, ose related to vomputer—-Assisted Design
(CAD) io mechanics! engineeriag amd "ne otner
relaced to Lomputer-Assistea Maoutacturiag (Can).
Some 150 people attended the tutorials.

(IFLIP Neuslercer, March 1980)

Bedical ‘decision making oy comwputer

A Working lonference oo 'Medical
Dec.sion-Making: Diasgnostic Strategies and Expert
Systems’ was beld ia Prague from 3G September to
& Octover 1985. sponsored by the laternstionsl
Medical Informatics Association of LFIP (INIA) uod
tne Czechoslovak Nedical Soclety.

The title of the conference reflects the fact
tnat compurer-assisted medical decision-makiog 18
arousing great iaterest. Developuents in medical
expert systems are rapid, snd severs! research
groups are placisg major efforts in this ares.
S al ¢ t for tnis growing loterest:
(1) the availability of special srtiticial
inteliigeace (Al) langusges ana snells co ouiis
expert systess, (2) the fact that such systems are
operational oo rscaer smsll systems — even
microcomputers., (3) the interest oo the part of
physicisos ana medical sdmimistrators in developing
medical protocols and .ncreasiog the erficiaacy of
asdical care. ana (4) tne appearasce of a nev
8 tioo of ¢ chers wno are scquainted witn
computers snd quanticative methods in medicine.

This wvas the second Internstionsl Worxing
Conference on Medicai Decision-Making under the
spoasorehip of IBIA. The tirst conference comprisec
mainly ststistical approsches to sedical
decizion-making; whereas this conference cleasrly
demopstrated tne developments within Al ip medicioe.

It pecame clear from the results of ~his
cooferance thst the divelopusots in Cne sppiicatian
of computerised decision methoas ans systess to
medical prodblems has 80t yet coms to an ess. O the
contrury; we have just pegun O understand some of
tae ossic prisciples of this very cnallesgiong nev
field. wnich concerns the core of mmdicine;
diagnosis snd therspy. And only with the sssistance
of difterent discipiines - medicine. computer
science, wsthemstics snd statistics, psttern
secogaition, ané Al - cer resesa ch projecis oe
sccomplished successfully. ... (IFiP Newsletter.
March 1lY8o)

£__Colloquion -on-software

The specialist Group on software Protection of
the British Computer Society presested & colloquive
on 'Softvere ¥ales and Distridbutions Nethod sod
Consequences’, waicn vas neld at the Roysl
Insticetion in Londoms or 27 februsry 1980, The
seniser é3scussed mechoas of Jistrisucion of
software and the prodless encoustered oy softwsre
developers. deslers and weers. The seminar wee for
the benefit of computer users spd senior mensgement
of softvers as well as nerédvere companies iavolved
is sales snd merkrting.




CAD weeting - for-small tirms

The CAD/CAE specislist group of LS desigoed a
seminar oo cowputer-—aided design for th: small
ousinesssan in Vecemner 1985. The semioar highlighted
the begefits tnat CAD cam brieg to the smaller
ousioess because this techeique can be uaed Lo
10cTease competitiveness snd profitasility io today's
harsh business climate.

intormstion oo papers for the above two meetings
may be cdtained from the British Cosputer Society,
13 naosfield Street. Londom win OBP, UK.

30STID: - Microcomputer-Applications - for Educatios-amd
Iraiving

A "Sysposium oo NMicrocomputcr Applications tor
Education and Traioing in Developing Countries™ was
held in Mexico from 4 to 7 Novesber 1985. Tne
sympasius was co-sponsored by BOSTID sand the National
Academy of Engioeering (AMIAC) of Mexico.
Forty-tbree Mexican participants, under the
cnairmaaship of Oscar Conzales Cuevas. presidest of
ANIAC, met with 31 participasts from outside Nexico,
vader the chairmsosnip of Williswm Laviess. president
of Cogmitronics. Inc. In addition to the United
States and Mezico participants came from Argentina.
brazil, tnile, Colomoia, Kenys, Paxistan. Pansma,
Peru, Singapore, Trinidad and Tobsgo. snd Uruguay.

The symposium was structured 1ato tnree
concurreat workiog groups on (1) trsining of
teachers, (2) microcomputers and softwsre for
education at the preuniversity levels, and
{3) microcomputers snd softwvare as aids to learning
and iovestigation at thne professional level. In escn
worilng grup S€38100, some presentatioos cooceroed
policy or th. onilosophy of integratiog
microcomputers i7to Che carriculum, whereas otners
were demonstraction: of scftwsre or descriptions of
proiects actuslly under » y in & particular country.

All chree of the working groups agreed that
information technology makes s useful cootribution to
the education process. Stndeats should become able
to use the computer as an extenszinn of their capacity
to think and to solve problems. The computer
enhatces educstionsl productivity in ceaching
students to be creative, to thiank criticaliy. to saxe
valid decisions, and co explsio and present their
1dess.

The participsnts suggested thst it is important
for esch country to cske psrt in che davelopment of
microcomputers. Snaring of i1nformstios across
national vorders provides guidance snd permits
€0~0peration smong progremmers snd users witn common
interests. However, it is essentisl rhet tness
shered progremmes be tsilored to reflect locsl
peiovities.

A susber of recommendstions were sddressed to
governaent officials chargrd with setting policy.
Traioing in the vee of microcomputers should be
offered to teachers, sduimistrators., asd the geners!
pudlic s0 tnat nardvsre snd softwere selection cam
reflact community d Teachers. especislly, must
see informetion technology ss & valusble resowrce.,
and tescher training institutions must cake computer
traidisg en integrasl part of the curriculum.
Continuing education in this techeology should de
provided for .eacners siresdy is Che school system.

Finally. al) the working groups emphssised the
seed for co~operstive ssclanirse to emhance
communicetion at sil levele. They suggested holding
fraquent confer. ceo snd publishing newsletters or
ssgasines to ditiv crocomputer techmology. It
was otrongly recommended that & standing committes be
olected from 120a8g the participaots st tne symposius
to investigate mechode of jeproving intersationsl

exchasge. The committee was asked to explore tne
developaent of an internstions) newsletter or journsl
asd to imitiate placning for an annusl conferesce on
microcomputer applications in education and

traisiag. (BOSTLD bevelopments. Vol.o, No.l)
Morkshop on Data Processisg o ARI Studies

Tae BOSTID Research Grants Program receotly
nosted a worxshop on “Microcomputer Applications to
the Epidemiology of Acute Respiratory Iafectioo (ARI)"
neld st the Asian !nstitute of Techaology (ALT). from
& to 17 Jaouary 1980. ARL projects are currently
under way io Thailand, Migeria. Bangladesh. Pakistan,
Isaia, the Pnilippines. Paspua New Guinea. Keoys,
Guatemals. Colvadia, Brazil, Argentics, and Uruguay.

Tae worxshop, held yoder the joiot suspices of
BOSTLID, ALT, and the Mahidol University, was one of a
series oraogiog together staff other tnan the
priacipal investigator from cach project. Previous
asetings in tne series incluaea a worxsnop for
virologists, held at the University of Michigan in
April 1985, to devise common wmethodologies for wirsl
diagnoesis, and » mecting of the bactericlogists hela
st Jobas Hophins University tne tolloviog montn.

At tne AIT meeting, grantees from all but one of
the projects discussed common prodlems of aats
soalysis. The ARI projecte acquire their dats froms

al : g tionnaizes that iaclude
demograpnic and socro-economic variadles, healthn
information on cnildren, snd records of weekly visits
oy medical personnel. Dlats from oacteriological and
virological investigations msust also be noted, as
well a8 the results of pnysicsl exsmination,
creatment of problems, and tresult of the treatment.

Tae opportunity to compare experiences and to
learn together was particulariy relevant and usetul
to the ARI participants, since the projects all snare
certain basic cnaracteristics. Final analysis of cne
data should cherefore yield results that vill permit
comparison of the epidemiology of scute respiratory
10fections in different couatries and regions.
(BOSTID Developments, Vol.6, dNo.l)

€ Ith cuts sid for telecommunications

One of the few development agencies helping
coustries in tne tnird wvorld with their
telecommupications is to lose one of 1ts most
importast jovs. Tne len lelec ications
Butesu is 8 parcnership of 3l countries whicn liaises
betwveen che pertoers’ telecommunications
suthorities. The Buresu’s functions include
fiosncial sccounting oetween psrtaners. It trsnsters
more than £3 million & year to psy for
telecommunications oetwees Che memoers, and Cips iCs
pilling sccording to the country's ability to pay.

From next month, hovever, the Buresu vill lose
this tunction. Authorities in the richer countriss,
such as Britain. vsot the semders to pay comaescisl
oills. The Buresu says this will cost the ponrer
coustries m0re - Dut cannot sSay nov much more.
Britein, Austrslis and Canads provide three-quarters
of the Buresu’'s budget. Over tne passt tour ,ears,
they have stesdily cut bsck support. The number of
staff os che Buresu nas dropped froe 65 to 2:.
Officisls thers feasr furcher cuts.

Is Pevruary 1985, a commiseion appointed oy tha
UN's Isternstions) Telecommusicerions Union called
for nev efforte to sid teiecommunications in tne
third worid. Three quartars of tne worid'e
cclaphones are in nine countries, sad Tokyo has more
telephones tnen the whole contiment of Africs. (Tnze
tirst appeared 1n New sciemtist, London,
13 Mareh (Y80, tne weesly reviev of science and
tachaoclogy.)




Bew-internstional-electrounic -setwork-estaklishee

The setvork, called ECOSET is istesded to be
wsed by developmest orgamizations world-wide asd
supposed to be cost-effective. ECONET provides
direct dial-up access with & local telephone call in
600 cities in the US and ia over &0 coustries world-
wigce. ECOMET is r dats commusicatioss petwors waich
requires mitaer s computer or & “dumd” termisal. s

den and & ionsl telephose lime. Also
required is a telecommuaicaticas softvare programme.
mosthly sweecription vetes as of ind-1985 were
8$5-15; treasmit surcharge $.25.

ECONET is primerily for isdividuals or
crgesisgtions working os iasuves related To commmmity
develop » appropriste t logy. dissster relief
and eavirosmestal protection. For isformatios
costact: Farslloses Imetitute, 15290 Colemsz Valley
Rosd, Occidental, Ca. 95465 USA.

Usivergity of Hissesota:

Microcomputers - for - iaproved-plant protection

Tae Usiversity of Mi ta. USA, tee Comsortiws
for Intermstiomal Plaat Protection/USAID Pest and
Festicide Nasagement Project snd the Food and
Agriculture Ovganizetion (FAD) of tne United Wstioms
will sponsor am iatensive trasising course om
mic mputers for iwp d plant protectios ia
developing coustries. The course will pe held at the
premsises of the University of Minsesots from 2 to
19 September 1986.

Tae training course will be organized isto two
modules: Module ! will istroduce the use of
computars with extessive nands—-os experiesce with

omputer nardvare and softvere operstiocs.
sodule 2 will provide smoviedge os the desigs and use
of microcomputers for practical pest mansgemsst.
Parcicipation is liaited to 25 sciestists from
devrioping coustries vith simimsl or so keowledge of
the uss of sicrocomputsres is researce or extession
sctavities as well ss plast sciestists with some
computer sxills wno would lixe to femilisrize
thesselves vith the latest microcomputer spplicatioss
for pest sansgemsat. Thne course cost ie $3,500
including room asd bosrd. Por information write to:
Fred wosfer, Extensioo 3pecislist, Intersatiossl
Progreams Development, 405 Coffey Msll, Umive-sity of
Minsesots, 3t. Paul, WM 551C8, USA.

The Usivereity of Wisnssots slso orgasises &
chres-module training course os microcomputer
scquisition smd use (12 Ney co 6 Juse 1986; 14 July
to § August 1986; and 6 October to 31 October 1986).
Tae seniner is deoigued to guide individusies ssd
orgacisscions in plansing, scquiring, implemesting
and mensging 8 uicrocomputer system. It is
espacially orieated to microcomputer users is
developing srese of the worid., It is desigmed for
senior snd niddle level individuale with
sdainistrative, sasagenent s~d plasaing
reoponsidilities from developing countries. The cost
1s $6,000 per person inciuding lodgisg. For
inforustion contacr: Frod Noefer, 4053 Coffey .sll,
University of Wissesots., 1420 Eckles Ave., $t. Psel,
n 55108, UsA.
Intersetions} - ter - Training - Proge

The George Neson Usiversity st the Stete
University in North Virginis, USA organises o
conputar training course to be neld frem 4 te
22 August 1986. The putpess is te familiarise
univeresicy prefessers snd graduste otudents ie
devoloping covatrios vith the use of nicrecomputer

hoology i tesching 00d r sh. Specifically
the progromms is dosigned to provide cempstonce in
four ovess:

- For faculty amd graduate stwdeats vith little
or 0O experieace with microcomputers. as
istroduction to state~of-the-srt computing
softvarz and nardvare sppropriate for their
aeeds;

= Ao understaxding of che uses asd potentiai
venafits and costs that microcomputiog cas
nave in scademic work;

= The development of basic skille ip the use of
selectee software pacnages for word
processing. esta base masagemest. slectromic
spresdsheets s0d communicatives;

- Sefficiest practical ksowledge and
usderstanding to adept sotrtware applrcactions,
saintain equipment, and help otness
comprenend the role of computieg iz taeir owvn
isstitutions.

Toe prograame is for university sdmisietrators
and professors from developing coustries and senior
studests curtrestly stusying in Coe USA wao have
little or mo experiesce with computers, cosputer
languages or computer scieace. The progrsmme 1s open
to applicasts in the field of the numssities, the
encial and nenavioural scieaces. busisess
adainistration, snd the physical sciemces. The
registration fee for tne progrswse 18 $2.700.
Applicants may vequest support for registration fees
and liviag costs (eatimates at mimimum §1.%0 tor
three weeks) from USALD missions, the World Bank, the
Ioter-Aserican Bask, tne Asisn Development Banx, or
the UWDP. Applications should be sent, by 1% July at
the latest. to Interastional Computer Trsining
Progreame, Division of Cootimuing Educstion,
Ofi-Campus Isstruction, George mssos University,

4400 Universicy Drive, Feirfax, VA 22030, USA.

CeBLT  '86-ac - Hevover

The Hanover Fair CeBIT '86, whichk took place in
karch. offered a forum for 2,000 compsvies from 33
couatries dieplaying the state of the art is
informszion sed communicsetion tecneology. Fairs lixe
CeBIT attract growing crowds becsuse they are
essential for gaiming dasic koow-how., help
ousinessmen sssess the future and offer opportusities
for costscte at al! levels. The informscios industry
is atill remsrkably vibdreot.® Computers, office
automstion, telecommusications snd imformstion
products and services sre still buddisg businesses.
In 1985 glonal sales will exceed $450 dilliom with
sbour $325 billios spent on teiscommunicstions
equipment ssc services. The remasinder will be in
coaputers, softvars ani peripherals.

Some clear treads smerge;

= Because composents used in telecommumicstion
and dats pracessing are virtuslly idesticsl,
one de’ facte industry exists. There are
fewer computer and telecommumication
conpenies snd more snd more firms thet, like
Amsricas Telepaone ana Talegrapn (ATeT), are
is the ousisess of "informscion movemsot sod
mansgensat”.

= Tus large corporate pleyars come from
differest manufacturing vacigrousds -
tolecoumwnications, office equipment or dats
orocessing ~ but taey 8re sow cosverging.
nost will sell "integrated solucioss”™ or
"application-oriented systems” vith so
acconpanying swphasio 7o training snd
service.

= Cowpenies incrsssingly welcome industrisl,
techaicsl snd commorcisl co~operacion sed
ventures which incresse preduct lises, beost
market pesstretion snd previde sccess to
technolegy and finasce.




s will W wore amitifusctiossl,

tive and iet ed vhile
velua—aiddad matvorks offer an ever-expandisg
susher of services. The lifetise of manmy
prodects will costiswally saortes becsuse
declinmiag cests for compossnts eacourasge
spesdier product grouth and faster techeical
advasces.

»,
L 4

- Prices, warkating an? expecta’ioes from both
sasefacturers and wsers i!i become wmors
reslistie.

=~ Nsay bupers of equipmest, stwck with
isdigestible nizes of hardvare and softwvare,
a0 seek an orgasisstics-vide., fully-
istegrated system frem oee primary vesdor.

- Successfu] compasies react quickly to
changing merket demend rather thas attespt to
dictate the market. ...

(Excerpted frem a ssecial report is
Electronice ‘Weekly, 7 Moril 1986)

83 -Conference-en-Caks

A arsup sf 2.2, sassarclass ead samagaTs
involvea CaAs bave jeises forces to drive Gads
semiconductor processisg ocut of the lsburstory and
into msiostress prodections.

The first step will be to spossor a productiocea-
oriented cosferesce. The eabrvosic imdustry’s future
depencs ow the estaslishmest of 8 recogwized
community of assufsctering experts, ssys He Bong Lis,
chsirman of tive bosrd of directors for the first U.S.
Conference on Gals Nasufecturing Techmology. Kis
says Chere are two gosls for the conferesce. which
vill be held immediately folloving the IEEE
Integrated Civceit Symposiem in Crenelefe, Fla., in
late October. Owe is to sttract sev talen:, toe
other to ¢i the isdustry’s biggest stumbling
blocks: wmeterisls growth, psckagisg. production
yields, processisg techeiques. quslity coat:ol,
stancards, ond tasting.

Without sttackisg thess trouble spots, industry
sources scy, U.S. compasies will lag bdehind Japanese
chip wskers, who meey thiskx are siready more advssced
io CaAs masufsctering techeiques than their
counterparts ie tae U.S. and Lurope. Worlawide
desand for Csds is growing at a compound samual rste
of simost 30 per cest, vith demand for Gads
sudbstrates expected to reach 16.9 million in.2 by
1988, accordiag te merk VLSI & ]
loc., Sao Jose. Calif. (see table 1, page 55).

Tryisg to gareer ss grest a share of thet as
possible for the U.3., the confarence’s organising
consitces dacided to opes the forum to U.$. citisens
owly. As the 0.8, Geds isdustry progresses slosg ite
lesroing curve, m; say, it is essencis) thes U.S.
conpanics shere Cheir sdvsaces or face ruiv st the

hands of foreigs cespetition.

Other confereacss are mot oriested toverd
pooling such sxpertiso. esy the orgssisers. "All the
CaAs forume sve resesrch forwms,” says Kin, wno hes
been isvolved with the Cachuology since 1939 and i
nov esecutive vics prasidest for Cede operations st
Tord Wicreslioctresics lec. in Coloredo Springs.

The sssusl LIKE Ceds IC Sywposium snd other
conferesces ider nsouf iag issuss "mundane,”
Mo says, snd a5 & resuit disceurage research isto
those sress. "We dea’t hove sey ressgaicios in the
sssufacturieg techaolegy sres. Se neiversity
students nave thieo stigas in their wiade thet the
only way they con sshiove recegoition fo in the

labs. 1°¢ like to wis maybe 10 per ceat of Jhese top
brains into manufacturing techsology. but aow 9o we
d0 it? We have to msake sure their work is visible 1o
their field.”

Actractiag top academic talest to the
wasufacturing fold is one of the GaAs cosfereace’s
nighest priorities. says treasurer Lester Eastman, sn
esgimeeriag professor at Coraell Umiversity. He is
workiag at IBM Corp.’s Thomas J. VWatsos Research
Cester, Yorktows Neights, U.Y., wnile oa sabbatical.
"The moat importaat reasos tor the coafereoce is to
attract bright yousg people to the technology - or it
wvoa’t taxe off the vey silicom did.” he commeats.

Industry participasts sgree. The cooference’s
decisioa to lisk closely vita usivers:ities goes
beyond the desire to sttract acsdemic talent to the
techmology. says Allas Pespz. precidenc of Tri-Quiat
Semicosducror Iac., a Lesveortoan, Ore., GesAs company.
" waat uaiversities to have GaAs manufacturisg as
part of their curriculum.” By rooting the study of
CaAs maswfacturing in the uvaiversities, Pap:z Delieves,
U.S. CasAs companies will need to spend less time
teaching their jumior engineers tne rudiments of tne
cecheology.

Sevides iie clvsed icchmicai meeiings, ibe
conference vill feature an open exmiDitios wvhere GsAs
sasufscturers can show their wares - tne only sucn
exnibition im tne U.S.. Kim says. “Tnis might oot de
the fisal answer for everytuing, but it’s sure going
£o be better thsa wnat wve've got.” (Reprinted from
Electrogics Week y. 17 March 1986, (c) 1986,

McCrau H3 Tl Tnr. AlS vriente reserved. )

Ples for last year's datapooks

As internsting req has ¢ hed che Monitor
from the Burms Sroadcasting Service, Mioistry of
laformation, Covermment of Burma which is nov psssed
o0 to our resders:

There is s sees for techoical :nformstion in the
tnird vorld: however third worlac organizations mostly
do sot have the hard cash to duy latest-edgition
databooks from companies in USA, Japao z0d Europe and
moreover, they may not need the latest edition. For
all practical purposes. an sarlier edition (prodbably
destinae for sareddirg snd re~cycling) would go just
as weli.

S0, if compsnies, dats snslysts, government
departments etc in developed countries would pick up
the ides snd wske svailable "lgst year'.” edition of
such sssusls., surveys ¢tc. to users in t.s tasrd
vorlé upoo their request, the Wicroelectromics
Mositor would be glad €O arrange such donstionc.

Is the vords of Nr. Yin Sein from the Burms
Sroagcasting Service: "If high-tech is gallopiong,
low/mid-tech (third vorld) is walking (if wot
craviing) asc tnis informstion sccess is just one of
tha shots in the arw vhicn is sesdec’

Selected cslenda: of msstings JSely-Decomper ) 986

8-10 July -~ S8ilicom Desigo Uzshidition, Wembley.
Tel. 01-242 Jo2i, Project Presentations Led.

22~25 July ~ astificial Istelligence Lonference
sos Eahidition. srightos. Tel. O1=-534 4216,
Conferesce Services.

21-23 Awgust ~ latersepcon/Semiconductor, $ingepore.

Tel. 01-891 5051, Cahnerse.

7-10 September - latersstions! Confersece on
Simulocere, University of Werwick. Tel. 01-240 1871,
ISR,




8~12 September ~ Europeas Nicrovave fosferesce.
Dublia. Tel. 0392 44027, Wicr Coafer and
Exhibitions.

15-18 September - Exromicro 86 - Caefersace os
Microprocessors asd Nicrocomputers. Vemice.
Telex 44200, THES ML.

23-25 September - Semiconductor [atersatiossl. BNEC,
Birmingnem. Tel. C1-8%1 5051, Cahsers.

23-25 Septewver - Electromics im Engimeeriag Desigs.
#EC, Birmingnam. Tel. G1-891 5051, Cahservs.

23-25 Sesteaber - Desige Eagiseeriag Smow, WL,
Sireisghan. Tel. 01-891 50351, Cahsers.

23-25 Septemver - [TAME 36 -~ Interastienal Teai: sud
Measurement Exhibitioco snd Coaferesce, Olywpia.
Tel. u799 26699, Evan Steadman Services.

6~I1 Octoder - Interkems - Inatruments snd Awtemdiios
Fair, Dusseldorf. Tel. O01-493 3893, Dusseldorf Trade
Fair Agescies.

7-9 October -~ Iaterpepcos Packaging Cosnferesce amd
Cx:ivicion Marrannle Convention Centre and Brightan
Ceotre, Brightoa. Tel. 01-891 5058, Cahmers.

7-9 Octoder - Wiseteesoth Amsusl Commectors and
Intercoasection Techoology Symposium. Ansheis.
Tel. 0442 47948, Electrovic Cosmector Study Group UK.

7-10 Octoter -~ CANP - Computer Grepnics Saow, Berlia.
Te. 01-749 3061. Spuctrum Commumicatioss.

7-12 October - Kores Electronics Show, Seoul.
Tel. O1-439 0501, Kores Trade Ceotre.

15-23 October - Electronic Engiseeriog Exhibitioo,
mrscov. Tel. 0869 252131, British-CMEA Trading.

29-31 Octoder - Electsonic Displays 86, Kensiogton
Exhibition Centre, Loodon. Tel. 0280 815226,
Networks Events.

29-31 Octover - Electronic Techoology. Composents,
lastrveents and Test Exnibition, Bowday.
Tel. 01-940 5065, ITF.

4-6 Novewber - Custom Electronics snd Design
Techoiques Exhibition snd Semi-Custom IC Coaference,
Heathrow Pests lHotel. Tel. 0799 26699, Slaughtar,
Steadnan Assocs.

4=7 Novewber - Intersepcon, New Delhi.
Tel. 01-881 5051, Cahoers.

11-15 November -~ KElectronics, Munich.
Tel. 01-486 1951, Owerseas Trade Exhibition Agencies.

18-20 Mo - Trsesd /Teapcos Exhidition and
Conference, Harrogate. Tel. 0822 4671, Trident
Internationsal Lanidictions.

25-27 Movember - Cootrole and PC Systess, NEC,
Birmiugnam. Tel. 0799 26699, Even Stesdmsn Services.

=4 Decemder - Communications Cowputer Shov,
Buenos Aires. Tel. 0i-826 6107, Medis Metwork.

(¢xcerp’ ed frcs Electvonics Waakly, Jssuary 1/8, 1980)

NEV TLCNMOLOCICAL DEVELOFWENTS

Sizen gongrerions - -viotechn togy-tinked with computing

Alchough a serrisge betwvesn computing end
viotechnology sey scem far-fotched to we is CLhe Weot,
the Jepanese are taking it seriously. They ere
preparing for am interdisciplinery eizth gessratios

programme to embrsce swuch resesarch, and at least one
Japamese computer company - Fejitss - airesay nas s
biotechoology sectine is ite R&D lasbe.

The Japasese have already beev mekisg rapid
progreas. Last year they ssmcuaced plams to aet up a
81xCR geseratios computer project te broades the
field of computer research to isclwde psychology.
psycniatry. and limgewistics as well as siotechaoloyy.

Eightesn wonths ago, Mideo Aiso, director of tne
Keio Institute of Inforwatios Sciemce, and a xey
meaber of Japsn's lestitute for Mew Cemerstios
Computer Techwology (ICCT)., coafirmed tast the
project would go shead, withis two to three years.

The project, which is expected to be low budget
to start with, will be wader the costrol of the
Japanese Agescy of Sciesce and Techaology. “The
project will investigete the structure of the brain.”
said Aiso. "It will i igate iof
mechanisws. includisg induclive 1nferesces anc
imaginatios, and will embrace topices such as
psychology sod commumicstions sciesce. Although it
will be very stromgly pure sciemce sad mcet
rusesrchers will be fros saticsal laboratories,
coammrcial companies are interested im takimg part.”
be says.

Japanese nsinframe wssefacterer %sjitsu, for
one, is slready actively researching sow
piotechnology can be spplied to coxputing is its
biotechnology research sectiom ia 1ts R&D lads at
Bums_u, in the sasdov of Nowst Feji.

Tae resson for this biotecmmology research is
given io s mscter—of-fact way oy Keniko Yosnia,
assistant geners] sasager at Pujitsw’s Wumazu plaot.
"We sre concerned with everything that relstes to
computer systems a.d commumications.” ke says.
"Biotechaology relates to commmmications snd that is
why we set up an orgasizatioc for biotechmology
development sctivities.” e stresses that we woo'c
oe seeing any results this cestery: “The
biotechnology mschine will be the product of the
21t century”.

He adds that the diotechmology research is simed
at two directions ~ towards prodecisg computer
hardvare of the future sad for producisg software
which is capsble of estimeting or guessing without
following logical paths.

Is tnis sltogether too fancifwl? Or snould we
be pushing forward the fromtiers of our owve
iotesdisciplinary IT resssrce progrssmes to take
subjects like biotechsology oe woard? ... (Computer
Weekly, 30 January 1980)

81licos cowpiler speeds-SLA desiges

Suhas Patil excited s good memy chip designers
in 1979 when ne isvested the storage/logic arrsy
($LA). Ouns reasos: tais techeology promised chip
densities two or three times greater thas githar gate
srrays or standard celle - sves dessities spprosching
those of full~custom. or handcrafted, design. But
their enthusisse quickly cooled whes designeres found
out how difficult it wes to desigms comples
spplicecion-specific imtegrated ciremits with this
technology.

Little ves writtes or doss sbewt storsge/logic
arrays and the desige was revely weed. What people
were waiting for wvas for somsose te develop o
computer-aided desige systew for dlAs thst would make
it sasier to desige ASICe. )/ Pats) to the rescues.

y See slso Nicresicetronice Nonitor, No. )6,
pp. 7/8.




Toe founder asd vice-presidest of researcn apd
development at Cirrwe Logic Isc. has coupled the SLA
with a poverfel dowble-lewel silicoa compiler to
design bighly complex ASICe. Mow the company is
gearing up to prol-cc 24-Wis hard-disk controllers
aod otner € paripheral circuits
at turnsrousd cimes of oaly three to six months.
These designs promise the smel) chip size and high
perforasnce of nassdcr~fted WVLSI circuits that take a
year or more to develep with ional logic
circuitry.

Tae primary differesce detween the SLA sod a
conveotional gate array swd etasdard cell is zZhat
tae SLA uses both locslised sad distributed gaces.
The Cistributed gates perform both logic aod
ioterconnection fusctioas. So, wslike gate arrays
and stspdard cells, there is so meed to set aside
vide chsnoels for SLA istercossectioas. This
significaotly improves dessity sad gate-utilization
efficiency. ...

Most i - ies shied svay
from the techaolegy bm dasigning large SLAs
becomes very difficult withest s special CAD
system. Cirrus Legic’s anewer to the probles - the
tvo-level, interactive silicens-compiler - runs the
softvare for the first lavel ee a setvors of Apollo
Computer loc. colewr-graphics wor:. stations.
Software for the sacoss lewel ru_s oo a Digital
Equipmant Corp. VAK-11/750 misicosputer that aleo
compiies the SLA circuit elemests. The two systems
are lioked ie swch a way that esch desigoer csn use
the tvo intersctively os the same Apollo vork
station. ...

Afrer logic asd timiag sre verified. the CAD
systes sutomsticslly compiles the arrsy in the
srrangesent indicated by tee detailed flocr plan.
The resulting circmit s correct by coustruction
because the CAD system’s layost software must follow
the verified floor plas asd becsuse the design rules
required to implemest the sctc.l siray are cooteioed
in the CAD software. As the fimsl step. the CAD
system produces the taspes for gemerating tae
wvafer-fabricstion masks.

Designs cas be modified ot asy time up to wafer
fabrication. The floor-ples X-Y grid can be opened
to insert wore fuectioss (symdols). or closed after
functions have bess deleted without affecting the
iotegrity of other fusctiose. Even msjor
srchitectursl chssges, swch as expandirg s bus's
widta, can be sccomplished within hours. Also,
considersble mcdification is poesidle by changing
the setalisstion masks becawse the fuactions of meny
array elamante depemi om how tas elements sre wired.

virrus Logic’s system sov compiles designe based
on three ssmiconducter techesologies: 3-um p—M0S.
J-us CHOS, and ).6-wm CNOS with twe metsl layers.
The cext upgrade is ezpected to be 1-um CHOS with

two metsl layers. (Beprioted from Blectrowice-Week,
20 Januscy 1986 (c) 1966, NeCrow Ni oc., a

rights reserved)

Saperistrice -device-msy-be-faster-than-Csls

Wessuremsnts conpleted ot Sssdis Nations)
Laboratories in Albuquerqus, B.M., suggest it may be
possible o mske strained-leyer superlattice (SLS)
semiconductor devices that will operate much faster
and ot lowver pewer thae theos msde from silicon or
bulk CaAs.

Scrajnsd-layer suparlattices, devaloped at
Ssadis begineing is 1900, cossiot of many very thin
layers of compousd materiale sweh a0 CaAs, gallive
phosphide (CaPl), slemisiue gelliem orsemide (AlCsAs),
ssd indive gallius arsevide (IaCeAs). The layers are
80 thin thst che ateas of eus layer essily Jise wp

with the mex~ layer, withoul causiog defects such as
threcding dislocaticnas. This permits fadrication of
semicosductor materisls with pew eiectromic and
optical properties.

™2 r ts sh d for the first
time the presence of light mass holes {lightweignt,
high speed positive charge carriers) in specially
prepared samples of GaAs/InGads SL3 meterial. Light
wolets are required in coomectios with light
electroas if hign speed. lov power complementary
logic devices are to be developed. ...

The lowest power bit storage scheme io general
use - complemeotary logic - requires oae transistor
to be im the “oa™ state aud one in the “off" state.

Couvestional compound semicorductor materiasls,
includiag GaAs. are beicg considered for sany future
computer applications. These conrain nigh speea
light electroas out do not cootsim light holes.

Becsuse their mass is low, the electrons presest
in o-type GsAs and similar [I1-V semiconductors cso
move three to five times faster than they can through
silicomn. However, the correspoading holes in p-type
waterisl are relsrive'y neavy, thus it is not
possible to sake lov p high speed coapl ary
circuits fros them because of tone extra mass.

The Sandis researchers recognized that the
straio present in the SLS crystslline lsttice, which
changes the shape of a unit cell from cubic to
tetragoasl, would creste am eoergy cistribution that
is favourable for light holes. Tne result wouid be
to remove the degeneracy of the originsl valence band
and to replace it with & split valence band ihat was
energetically more favourable for light holes.

The research coofirwed that the internal strain
preseant io the SLS semicooductors alters cthe
msterisl’s electronic band structure, sllowing
conduction by light bholes. Uoles is electronic
devices masde with coaventionsl GaAs have s nominal
mass of 0.5 on a scale io which 1.0 represents tne
mass of a free electroa. Is che light hole InGaAs/
GaAs SLS materisl. the sctive holes typically have a
mass from 0.12-0.17. Tone electroos have & msss of
about 0.07 ip GeAs sna 0.26 in silicon. The
effective mass of holes ‘o silicon is 0.5,
(Repriated with pereission from Semiconductor
L-torutio-a2'll$.lin¢. Jaouary 1986 (c) 1986 by
Cahners Publishiog Co., Des Plsines., I1. USA)

Prototyping gate-arrays-is zeven days

A gate-array logic device coosists of s nuaber
of logic celle which sre uncommitted to sny specific
purpose. The sddition of a metallic lsyer (or
layers) istercoanects the cells snd creates an
integrated circuit specially made for & epecific
task. Ciycuites so produced sre called semi-custos
or spplicstion-specific 1.Cs.

The advantsges of semi-custom 1.Ce sre that
they cas reduce cost, are of smaller size, foster, '
use lese powver with desige security asnd
srelisbility. Their aisadvantages are the costs
incurred by the delays in che development phase;
wvaiting for prototypes from a standard production
iline; the question of whether to dresdboard the
civeuit; and the difficulties of obteining smal)
quantities of prototypes for evalustion and test
wodelling.

Hoer of the disadvantages stes from the fact
chat the semi-custom [.C. is manufsctured on o
producticn Vine which is devised for the large-scole
production of stendard 1.Cs. Thess can be etored in
large wmbars and ore asvailadble for protozyping
whansever required. Sewmi-custos [.Cs need to be




prodeced in relatively swall quentities of mawmy
different designs and ave specially masufactured for
a specific user. The methode described bare can
overcows the disadvaotages and provide a quick
turn-around for application-specific I.Cs.

A fully iotegrared facility is edle to desige,
produce the metallic-layer pattern (in our example
by E-besm lithography) asd complete all tests before
pacaging the circuit. The aystem is imtestiosslly
designed for low-voiume productios with as upper
limic of a fev oundred I.Cs. Creater volume can be
achiaved by the comvestiossl mase-prodectios
fecility. With this is mind, the desigs produced
can be traseferred to & high-volume factery if
required.

The dasige stage. in our exsmple, is carried
out on a Vax misitomputer. Three complete design
pacasges are instelled frow Plessey, Ferrasti and
Bullard/Philipe. The schemstic layout cas also be
produced oa an isdependest work-ststion asd
transferred to the Vaz-besed system. Nost of the
parsmeters meeded in the crestios of a sew desige
cao be set wp snd perforsed sutomsticelly, uin
computer-sided samufacturing hai The desig
packsge checks thst the proposed device complies
with certain rules ef cosatruction, vather like
buildiag regulations. asd its electrical asd
cepacitative performence are checked astomatically.
The software cea simulate the device and also
provide tast pstterss for testiug the fisiehed i.c.
Oo completion, the design owtput is coaverted to s
binary patters of x-y co-ordisates (Csmbridge dimary
forast) to drive tne E-pesm. Twis is perforwed by
specially developed software and is knouws as
"patters processing”. E-bess lithogrephy elimismates
the need to produce a mask "or the metsllizstion
process.

The Combridge ISP 6.5 is sn L-beam device
which is capadble of "writing™ oo wp to tes wafers in
one rus, Differeot designs can be writtes o
aifferent parts of the same wafer ams it is eves
possib!~ to wizx wafers from differeat mesufacturers
which vill have a different "floorplan™.

A vafer is costed with ap etch-resistast layer
which vill be sespsitive t- the clectrom beam when
exposed. It is them positioned io the mechime which
sust be sligsed to recogonise festures oe the wafer.
No specisl sligoment marks asre provided, so the
softvare must learn to recogeise specific festures.
Once sligaed the E-bess device sets wp 88 x-y
co-ordinste eystem scross the waler. Each die
(whicn will end wp se the integrsted circuwit) is
individuslly exposed. If y. the mechine can
automstically cospensste for any distortioe ishereat
in cthe base vafer. Tost patterns cas also be made
os the wvafer to check the vafer quality and
p ing toler (Llectronice -8 -Wiraless
Vorid, March 1986)

Scati -coot - of - M

Awong electrosics asgissers, the sest status
sysso! may be & pereonal chipmakiag system. That
wight ssesm to fly is the face of ressos, sisce
making integrated circuits is becoming as
capitsl-iotensive ss msking stesl. 8Still, s sevw
techaology csiled laser psatography promises to make
the ides of persons) chipmaking practicsl. Thet
should help spead sev products to market by giving
enginsers the sdility to ture owt proiotypes of sew
1Ce inetantly.

The petontial of using lasers to drew circuit
iines oz eilicon has long bess recognised is theory,
ond lases: are siveady used in some chip plants to
tis circuie defeacts. The mest step vwill ba
squipment for meking the intercossectioss os
s0~cslied gote arrays - chips witn gemeric,

cvafinished circuite. (Reprinted fres the
10 February 1986 isswe of Basimess -Veek, (c) 1986 by
neGrawv-Hill, Isc.

Researchers-tilk -silicon-te-grow-pare -Gade -oa -it

Researchers st the Umveraity =»f Illinois are
cuttiog silicos ingots & mew wey - tilted at 4°
aod stepped in two directioss atomic layer by atomic
layer - 80 they cas deposit extremely pure galliue
arsenide thin filwms os a silicos wafer. They are
aleo iatroduciog layers of indium gallium arsenide
atop the GaAs tila to further lower defects st the
surface. The results could lead to Gahs-on-silicon
starting materisls with fewer defects than availadle
crystalline GaAs wafers.

The techoiques, bosed o@ wolecular-besa
epitaxy. produce Geds files oa silizoe that costain
only 103 defects/cw?. Tuat compares with
10% defecta/ca? in derd liquid apsuliated
Czochralski-pulled crystsllinme Cads wafers sold on
the open market todsy. says Hadis Workoc, professor
of electrical esgineeriag in the University of
Ilinois' Co-ordimated Sciemce Laborstory snd leader
of the group that developed the sewv process.

The ability to grow Galds effectively oo s
silicos wafer 14 have profossd impact. sperking
what one resesrcher describes as "sa explosion of
interest” in the field during the pest couple of
years. The list of companies purswisg the idea
ioacludes Fujiteuw, Oki Electric, BEC, snc NIT in
Japao, ss well as Texas Instrwmests ia the US.

As g substrate replacemest, GaAs oa silicon
could ovarcome handling probless sssociated with
today's GeAs wefers, whichb are extremely britcle.

B the th 1 ctivity of silicon is sbout
three times that of GsAs, thie files of the meterisl
grown on 8 silicon ssbetrate cosld slso weke
possible the fabricatios of sors dessely integrated
sod bigher power CaAs devices.

Significantly lower cost could sleo be
expected, becsuse the CaAs this films could be grown
oo msuch larger—dismater susstrates thas currsst
3-in. commercial CoAs wafers. says George W. Turner,
s technical staff sasber st the Nassschusetts
lnerirute of Techsology's Liscols Ladoratosy io
Lexington, Mass.

Taroer, for ome, says tast Cals-ce-silicon
wafers could be commercially availadie "witnio s
couple of years”. They will be used firet as &
stra.ght replacemant for crystallise CeAs wafers in
building GsAs circwite, he balicves. Bet the
longer~term prospect is developmast of mev kiands of
devices that couple the optoslectromic and fast
slectronic svitching properties of CaAs with tas low
cost sod higher dessity of silicos by febricsting
devices that wotk with each other is both the GaAs
layer and :he underlying eilicos sebstrste.

T1linois vesesrchers have successfully
fabricated setal-seniconductor FETs and
heterojunction bipoler tramsistors o tasir wafers.
The devices work as well or better thas compsrable
devices built o pure CesAs wefere, st frequescies
from dc to about 20 Gls, ssys Norkec. Liscols Lab
has reported sisilar resulte for sems types of
ms jority-corrier devices. At Tezss Isstrumence
Inc., GeAs-on-wilicen bipoler and NES FLT devices
have achisved osly 70 per cent of the perforssnce of
devices built in bulk CsAs, says
George N. Weilmejer, TI vice-presidest ssd chief
rechnicai officer.

Moet ¥ hore agree, howe . that the proof
of the pudding witl n the »mzy te fabricate o
GeAs-dased cont.nous-wave laser is 8 Ceds~on-silicon
material that cap work st room tempersture,




Nicority—carrier devices such as lasers Cast rely oa
recombinstios to prodeuce the opteslectrosic effect
are wore severely affected by defects and

dis ocatioas is GCaAs thas are majority-carrier
devices, says Liscola Laboratory’s Termer. The
prodles is that defects ie the Cads drive wp the
theeshold currest required for lasisg. so far
prevesting fedbricstios of a cv laser in
Gahs—oa-silicos thet wos't sers wp.

The Lis-ola Laboratory growp. os well s¢ the
Bagoye lustitete of Techeology is Nagoya, Japes,
have reported the successful tabricatios of pulesd
GaAs lasers that vork at room temperature is Cads oe
silicon. (eprintee from Rlectrenics -Veek,

10 Pebruary 1986 {c) 1986, NcGraw Hill Iwc., sll
cighte reserved)

Pidre -optice "could-neck-up-conpies-cnipe

One tough problem is making integrated circuwite
is comsecting circuit slemsnts on the chips.
Electrical commections srs mot idesl bacause
cur.este can iaterfers with cach other. sad becawse
the cosmectios aust be at as edge. The commectioss
becoms a bottleseck that limits the chip’s
processing pover. To get sround the probles,
esgineers at Columvia Usiversity tursecd to optical
fivres. Paul Prucmsl, Eric Fosswm, and
Ricnard Osgood use a laser-sssieted techaique to
eteh boles into silicos integrated circmite. Befora
insertiog the light-carrying core of s single-mode
fidbre ioto the hole, they dope the semicouductor ot
the bsse of the hole to form s siwple p-» photo’ Me
light semsor. The detector comverte light delivered
through the fibre into s currest that serves as
input to the chip.

The techoique promises wuch bigher dessity of
cossections, and thus faster trassfer of informstion
iato and out of the chip. Klectrical comssectioms
can be made only from the periphery of the circuit,
but the fidre-optic commasctions cas be mede from top
or sotton. Prucmal says sach cossectios requires
only sbost 100 square micrometres om the surface.
Pibres offer other advestages: they trassmit light
signale faster thasn cosductors carry electroms, they
have s vider trapsmissios basd-width thas electrical
conaectors, and they do sot impose capacitive loads
that could slow the circeic’s operstios.

Aa ultraviolet laser bess focseed onto 8 wafer,
subserged in vater costsining hydrofisoric scid,
atches the holes. The laser stimulates an
osfdation-reductions resction betwess the
semiconductor sed the water (the bydrofluworic acid
is sot iavolved directly), etchisg a hole with o
disseter depending om the sise of the laser’s spot.
Typical holes are sbout 12 micrometres scrose, large

ugh to date & ?ingle-mode fibre etched
dows to ite cors. As the hole is etched, it guides
tns laser besa, forming holes 200 to 300 micrometres
desp with seooth and mearly vertical wells.

FPirst experimsats wers vith silicom, but
Prucoel is also working oe gellium srseside. That
nateris] conducts slectrons more quickly thas
silicon con., but & more jeportast sdvastage is thst
light emittors con be made from go)iium orsesmide,
but mot from silicos. Prucesl went to meke emittore
st the bottoms of holss drilled ie gallism-sresanide
cireuite, oo chipe can doth trassmit sod receive
optical signsls. (This first apppesred in

&mf_f_i. Londos, 13 Merch 1986, the weesly
reviev ¢- sclence snd techeology).
100-chip -ppegds -tre (]

1008 nas developed an experimentsl chip to let

® Cake gr sdvantags of the
cnonnnn speede possible wich fibre optic

cebles. At & cosferesce in Atlasta, Ceorgia, IMN
esgisears preseated & paper o8 the chip vhich can
sandle dats at 400 milli.e dite per second (Meps). &
fourfold improvemsst oa previews chips.

The chip would have sigeificast relevasce in
speeding wp tramesission rates betwees cestral
processors sad their periphersie.

ICL clains to have bees the first to
incorperate fidbre optic lisks for this purpose ia
ite Series 39 msicframes. its Necrelas commectios
trassfers dats ot 30 Mipe.

The techmolegy of Fibre optics, however, sllowe
for otill faster trsnsmission rates. Ia
commsicetions systess, where signsle are mormeslly
mitiplexed for distridutios smong seversi devices.
dats is readily tramsmitted at 565 Bbps. Field
demonstrations cam take this up to 2,400 Neps.

I’s chip receives siectrical siguals fros a
seperats photo deiector snd smplifies them to
legical sigmals suitsble for stamdard computer logic

chipe. (Compater Veekly, 6 March 1986)
Nemory -spdate - for -computers

A onsll Glasgow comprny 38 developing & wovel
fors of semory chip. It corld improve the
performance of compuiers runeiag programs to
isterpret data from sessors. such as sosar, radar
snd camerss. The chip, keows as Gemeric Associative
Memory (CAM). is the braischild of Strathclyde
University’s computer sciesce deps-rment, which is
headed by Douglas NcGregor. Streticipde’s initisl
research is oov being developed by Deductive
Systems, s two-year-old compssy that has ciose links
with the upiversity. The CAM caips are iateaded for
use i» cosputers that work os resl time processing
problems, for exssple wachine vieios, in which
hardvare is called upos to handle large smousts of
dats im & short spece of tise.

Cosvestiosal arrsagemests of s processor and
sssocisted memory sre hamstrewag by the fact thst
commections betwees chuaks of memory withis & mesory
chip and between the chip sad its processor are
fized. On & computer that comtains s lerge dstabase
of informstios ie rand y (RAM) chis
can be s major drevbeck, » dats t be
reorganised to swit s particwlar progras. Durisg
one applicacion a processor mey be fishing deta ocut
of ons section of memory, dering smnther it mey
switch to asotmer part of the store.

CAM ssmory chips costais arrays of mswory that
can bes conmected to one saother slong differest
pachs. The conmections are set wp sud brokes by
softvare costained in the computer system. A CAN
chip is rather like s winisture telephone metwork
with exchanges that set wp snd discommact calle. A

estionsl y ehip io like H telephone metwork
vithout exchasges io which every ’phosne has to have
8 line to svery other ose. Tas evility of the CAM
zhip to set wp pathe withie iteelf mskes it poseidle
to creste s detsbase is s chip is which cells
conteining sssocisted infermstion ces be linked to
one saother. 00 speeding wp the process of
retrieving that snfermstion.

Deductive Systems’ caip aslse contsins logic
circuits, which are cepable of performing limited
computations es dsta storcd within it, agsin
spseding wp dota handling. The ewirching evility of
CAN chips io veeful fo military spplications in
which parte of & chip sre moTe likely to de damaged
by rediation or by being koocked svout. Fauity
aress of the ehip cas be dypassed by the svitehing
syoten. The Nimiotry of Defence is incerested in
the reseerch.

P
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At pr « Ded ive Sy has bDuilt a
prototype GAN chip ia W-NOS, but with the belp of
£200,000 from the Al.ey Directorate, plase to
trassfer its design to anotner chip techeolegy
called C-N0S. Chips built usisg the C-NOS techeique
are faster thas those coastructed is N-NOS.
Sr.ateclyde University is also iavolved in zhe
project. Twe waiversity has s grast of £229,000
froa Alvey.

A 4 project ed by Alvey, called
Adwirsl. eleo got wnder wvay las> week. Admirsl,
waich involves Univerzity College, Losdon, British
Telecom, GEC and #arcosi isvolves work oe the
operstion of high-speed dats metworks coamectisg
large susbers of differeat computers asd terwimals.
2z0esrchers hope to produce software that will
enable people to sccess such metvorks without usisg
cosplicated codes und will guarsatee to those that
rus thes that oaly boas fide users are comse~ted.
(Tnis firet appeared in New-Sciestist, Loadoa,

23 Jamusry 1986, the weekly review of sciesce and
techoology)

Getting -a-grip-on-pint-sized chip

Seall packages come im gool things. That's the
sttitede of maswfacturers that are Cryisg to cram
more an: more silicoe chips iato the invards of

ere, imetr 8. and other eiectromic gear.
So~calles plastic chip carriers, which are bosded to
cthe surfsce of pristed circuit bosrds. are cely s
third the size of the traditiosal cersmic housisngs
tast rasemble higa-tech cestipedes. But shriskisg
the package also shrisks the fragile metal leads
that cosmecc the chbip Co the outeide world, meking
testing snd hendling wore difficslt.

Eater the Tape Pak, demomstrated last wosth at
a trads show is Konich by Natiossl Semicoeductor
Corp. With it, chips are bonded ow a copper tape.
is the centre of what looks like & strasge. squarish
flover. Tiny copper lesds radiste outward frem the
chip, blossoming ioto little “petsle” that previde
ae outer risg of reistively large cossection peds
for testing. Ouce a chip has passed ths test, the
ring of petsle is pesled of f, leaving a
surface-moust peckege 00 ensll that 10 chips cse fit
is the space occwpied by s couventions]l peckage. As
a reselt. slectromic sigesis won't wsste ss mmch
tise travelling from chip to chip, so performesce of
finiehed systems vill improve. (Repristed fres the
16 Decesber 1986 issve of Basimess-Wesk, {c) 1985 by
NeGravw-Rill, Isc.)

Tomorrov's sepercoaputers will comsist of
seversl precessiag wnitls, perhsps eves theusands.
Almest evaryess agress os thet. det there is little
agressest oe hew to prevest these systems fres
"crashiog” whes tws or more processors bettle te wse
the sams section of memory st the sems tise. 4
sasll basd of computermiks st Sullives Ceaputer
Corp. sre rushing te put the fisishing toucnes oo a
sev supercouputer, slated for veveiling is sdeut
12 wonthe, tast s snginsered to sveid ench istersel
cosflicts.

The mev superceupeter vill lespfreg the fastest
uschine sov aveiledlie by ot lesez 10 timss, cloims
President Bervert Sellives. I» cems spplicstioes it
could bs 100 timss foster. The key i & wnique
sswery "erchitoctere” developed ot Columbis
Usiversicty sed Chopp Computesr Corp. It §s tetelly
ronden. Dets sve oot steved in specified memery
Secations. Inetesd, they get slopped inte tha firet
sveiloble opet the computer finds, along wittk s teg
Ehat descrides the contonts. Seo, if there is o
treffic jom in one part of che wemery, the computer

simply skips to scmsplace e¢lse. The fuadamsntals of
this approsch are also being incorporated isto the
Ultracomputer that Bew York Usiversity is snow
building. (Reprinted from the 9 December 1985 issue
of Business ‘Veek, (c) 1985 by NcCraw-#ill, Iac.)

BABKET TRENDS

Beversed tresd-is-chbip developasat

A tota) reversal is the tresd of chip
developaent of the last 20 years is wpoa us,
accordiag to Dr. Jack Kilvy. the co-isveator of the
integrated circuit. The cycle of shriskisg
geometries leading to both higher performances sed
lowsr costs may be about to bresk. he said ia a
lecture delivered at tne Fiarex 86 trade show in
Amecerdem. A tvo-tier chip market may develop as
sjueezing more elemeats onto devices starts to push
up manufscturing costs, he said.

“¥e will see femilies of low-cost circuits thst
will be less dense thau high performance circuits.
Tae lowest caet circuits may msot be tne most complex
circuits sad they will slanst certaisly sot be the
nighes: performamce circuits,” he ssid. "Up to sow,
ve've bad almost & fraz ride as photolithographic
techbniques bove iwproved. Cach improvemsst is
geometry led to lower costs. 1 thimx that in the
future this will be less true.” Kilby coatisued.
"This trend bas coatisuved for so loag that it is
frequently takes for grasted. It is at least
possible that future shriaks vill oaly be attaimed
at as iscreased cost per fusctios,” he said.

Dr. Kilby said thst be did mot kmow when tnis
vould begis o happen. "AL some poist we will reach
that level. Ic is ot obvious to me why s AMDiL
wrnory should coet less per bit thas 8 IMbit
wemnory,” he ssid. And sithough it mey de chesper,
wvhat about 8 or 16MBit devices? Indeed. he
speculated that it may slresdy have started to
happen ams that it is being cowcesled by the
sxperiesce-curve pricing policy of the semicomductor
industry. “Complexity of chips has doubled every
year. About half of this improvement ie due to
clevernass; better ways of laying out devices sad
sisplifications of design. The othar half of the
isprovessnt is due to shrinking geometries. It is
sot clesr to ms thut there are say sousds to
cleverwess sad so this msy costisue indefinicely.

It is mot quite so clear to we that geomeirical
factors sill continve indefisitely,” he ssid.

Ki  sdded that physicel lisits were begiceing
to becoms spperent is device gecmetries sad although
these limits hed 20C yet mess resched it was clesr
that they existed. GCetting bigher performances
ssans getting aver closer to those physicel limite
sad thet wvosld cost mors.

The only wvey sround these physical limitse
would be to sse soms comrletely sev sad as yet
swkoown techeology. said Kilby. lowvever, he slso
pointed out thet the only ressoe for vestiag to put
sore elomsats onto the sonc dovice is becowse it is
nore afficient than haviag them os severs! devices
which have te tslk to esch other. "There really
fsn’t sny diffevence batueen the sumber of
connections needed betveen four 1NDIL chips aneé
those on one Wit chip. If thers were o rvesl

breskthrough is int tion ¢ logy thes this
would Cake the presewre off complexity.” he ssid.
(Bloctronice Voekly. 19 Morch 1986)

Deteguent - ¢ ‘98 -gptarne

The recovery in tne semiconductor industry is
wader wvey, and has beee since che fourth qusrter of
last yeor, sccording to serket seslyst, Dataqueet.




Speaking at the cpening of the Semicos show is
Zurich, the director for European operations at
Dataguwest. Malcoln Pema. said thst prodectios
capscity has comverged with demand. the book-to-dill
ratio coatioues tc improve. lead times ave startisg
to edge vut, and prices have started to recover from
their depressed 1985 levels. Jansary sav the
rook-to-bill ratio is the US and Eerope both bresk
the 1.0 barrier.

“Ue believe this recovery will accelerate is
the second half of 1986 asd oo into 1987, Oversll
ve are presently projectiog around 15.7 per cent
grovth worldwide in 1986, with European consumption
groviag 6.3 per cent.” he said.

"The pessimists srgue oo three coumts. First
chat there is far too much imstalleda excess capscity
even if demand Joes turn up. True. Capecity
utilisation is srill low. but it is up from two
quarcers sgo. la additioms. it takes s fismite time to
ramp up this capacity - several veeks st least to
turs it into billable shipments. Furtherwore,
capacity at the leading edge (sub two-micron) is mot
that sucn in excess. This is vhere the msjor upturm
10 demand is likely to occur.

“Secondly. thet demand from the big OEMs hss pot
reslly isproved. The present upturs is distributor-
driven, building iaoventories back up. Without OEM
follow-through. that could evaporate overaight.

True sgain, but dietribution alvays leads the market
recovery. Furth e, the dingly high level
of 'turns’ busisess st the distribution level is
maskiog the improving OEM demsnd.

"The fact that pricing and demand have Curped
up 80 strongly vithout a positive OEM push means
things should more likely get better rather thao
vorse.

"Thirdly, vnere is the not product out tnere to
diive unit orders. like the PC did io 1982-1983?
Well, prior upturas slso lacked & demsnd driver. [o
this regard. the 1982-8) PC phenowmens was unique,
ana with hindsight. not particulsrly healtany. It is
more usually & combinstion of several new product
areas plus detter dessnd from traditionsl msrkets
that drive the recovery process.

“In summary componest pricing is going up.
specially in the MOS memory snd microprocessor sress.
Partly tnis is as 2 result of political and trade
pressure on the Japanese suppliers. They really
have three choices here - do nothing sod risk
protectionist legislation, sllov more access to
Japsnease markets, or aliow prices to rise. (uite
frenkly the latter is the cssiest {and profitadble:
for chem to adopt.” he added. (Blectronics Wegkly,
12 narch 1986)

SIA-forecssts 18-per-cent-total groweh-in-1986

The semiconductor 1ndusiry will grow oversll by
18 per cent in 1986, sfter declining & like smounc
is 1985, sccording to figures preseoted by the
Semicondus tor Industry Association (SIA) recently.

Dy, Gilvert 7. Amelio, spesaking st the SIA
snnual forecast dinoer, seid digitsl CHOS will lead
the way ie grovth in 1986 and was, in fact, the only
®s jor product cstegory vhose sales iacressed last
yosr. Amelio, presidest of Rochwell Isternstionsl's
Semiconductor Products Div., reported seversl
factors driving Che demsad in CMOS, Among Ches: o
stroog telecow warket, militacy spending.
replacement of WM0S and repid growth of epplicatios
opecific ICs (ASICe).

‘“Wmile the digitai CHUS merket grev oaly
7 per ceat laat year. SIA’s forecast for 1986 calle
for a growth rate of 30 per cest. “la che asext
three years.” Amelio noted. “CMOS RAhs will grow
more thas 60 per cent a year.”

Afrer last year's overall declise of sbout
L7 per ceat. total vorldwide semicomductor cales are
predicted to recover ia 1930 “to slmcst toe same
level as 1984." Amelio added. He said the
tursarousd should degin the last quarter of 1985,
with vorldvide sales increasiog by 3 per cent over
the third quarter to $5.3 billion.

Lorg-term growen (1981-38) is forecast to oe
16 par ceat annuslly, with sales in 1988 reaching
$38 billiocn. This will represent s 78 per cent
increase over tne next three years. ‘melio sa:id.

By product cstegories, ne reported, worldwide
sales of discreres vill recover sext year to
$5.3 billion, close to 1984 levels. while the
long-term growth rate for discretes (1943-83) ie
expected to amount to ¥ per cent. Within cthat
product categocy. opto is the fastest growing
segment.

Ans'og ICs vi'l also resume tneir growth next
year. vith a "pormal”™ iocresse of Il per cest, ke
said. Over che pext tnre=e yesrs, dats conversion
and interface asnalog vwill post the highest growth
rates, he reported. Lomg-ters cowpound growth rasce
for anslog (1983-83) is projected to be 15 per cent
sanually.

Bipolar digital iCs. heav:ily uses 10 ssinfrase
computers., are expected Lo rebound. “Mainframe
shipments have been flat in 1985, dbut we expect them
to advance crisply in 1986.” he said. lLcocog-terms
growth for this category is estimated act 16 per cent
per year.

BNOS/PMCS logic wiil show s long-term growth
rate (1983-88) of 14 ger cent annually, Amelio
said. Alchough CHOS will continue to displace MMOS
33 & percent of the total over the next Chree years.
M90S will still grow ia dollars. he reported.

NMOS memory. which includes PPUS. DRAMs, SRANMs,
ROMs, snd E-/EEPR(Ms nave book-to-dill ratios "whicn
nave yet to show recovery,” Aaeiio resarxed, adding,
"1n the category of wemory. the outlooks cf the
various forecset participants shoved the greatest
divergence of opinions.” The long-terms growth rate,
ne said, is expected to de I3 per cent snouslly.
with an sversge growtn over the next threc years of
25 per cent, lea by RAMs st 38 per cent.

i.ooking at the msjor markets, #émelio esid the
US market, while scill the largest. "is by for the
most voletile, down 29 per cent this yesr. dut up
25 per cest in 1986, The forecasters velieve tnis
volatility is due to the invewi~ ry prodles and to
flatness in mainframes 8o’ personsl computers this
year”.

He said since Che 1985 recession has been lese
severe in Burose., "the redbound will be less
dremstic”. The Jupanece sarxet vill nave the
lergest iacrease from 1984 to 1986. It increased
from 31 per cent im 1983 to 35 per cent in 1985, snd
will stay ot that level through 1988, he ssid. lo
chres of the sin mejor product categoriee forecasr
(discretes, analog snd CMOS), Jspar 18 nov the
largest consuming segment. The "Other iscernstions!
market”, (Pacific Dasin) is adout $1.5 billjon in
sise., That market, wvhicn slso declined this yeor,
is axpected to climb sgein in 1986, he said.




e~

Ia assver to his ows gaescice. “Mat wsat wroeg
this yearl™ Amelio citee thkese facters: OfNe
expericnced a slow-dows ia grewtm, particeularly the
conputer issustry. which cossumes 40 per caat of the
industry's ewtdut. u‘nnmlly. he .‘k‘ “sefore
tais trand ves wad I-.c i or
investories were -cc-ulanq is the steck bins ...
of owr OEN cestosars, aad by rhe start of 1985,
$2-2.5 villios of excess composests were is cestomar
isvestories.”

Agelio tole the swdiesce, "Doa’t de misled;
1965 wvas wore thes as isveatoly coerrsction. Ead
wser coaswaption is dows.” Ne seid wsers weat mors
inmovativo that will give them better relighility.
nigher performance and lover prices. (lc-icodutn
lat;mtuul. Jasuwsry 1986) (Reprieted
pernission from Semiceedecter- htamnml
Megazime. Copyright 9868 by Cahaers Publishiag Co..

Des llnuo. It. Usk)

Ovecrview-of -seniconducter-industyy

The comiag yeer, 1986, promises to be & yesr of
sigeificant chauge. Ve ars begimmisg with s severs
ecosomic recessios scroes s bread frest of
semicosductor serkets, ecosumicslly cospled with s
depression is the pricing of semicnadecter
high—deasity memory devices. This period of
ecosomic stress has Sess drives by recestly
collspsed usreslistic expectatisss of espassios is
the computer imdustry. especislly for persossl
desk-top computers of all sises.

In 1983 snd 1984, the icond industry,
is resposse to asticipated iscressed demssds for
computars. iastelied usprecedested mev productios
capscity for very lerge scale istegrated (VLSI)
circuits. Mucn of this cspacity is sleo capadle of
lsrge wvafer disnster productios. Therefere,
sesicosductor mamufacturers have suffered recestcly
fros the double effecte of reduced domsnd from the
largest segment of its customsr base (computers) asd
s sigsificant ow ity to produce isteg d
circeits,

I believe that sew prodects sre raquired is
order to sake 1986 snd 1987 strong. positive years
for tu semiconductor industry. Esch of the ssjor

emi facturers heve sslected their
strategics sad product tarusts for the rest of cthis
decade. Sigeificant structursl techsolegicel-based
snifts are occurrinmg. such as the seerging domisance
of CHOS nigh-performasce devices desigeed to esrs &
higher average esles price or the imcressisg voe of
davice customizatios ss seem in the growth of
application specific istegreted circwits {ASICs).

With che overwneleing price pressurs that
esists tor asy eevice thet is prodeced ie
esignificent volums, clearly preduct cost costrol se
nll as Mmu nr!om will be masdstory.
evrs usable te iapleusnt
Tov=cost processisg of VLSI circuits will sot be
able to coapete in the world semiconducter merkets.

Circeit -density-changes

A trend that ohould sccelerste i 1986 is tho
iscressing frequescy of chenges is circuit demsity.
Vith more coenples products taking longer te desigs
and yot havisg a sherter iife cycle defore econcmic
okselescence by yot higher donoity circuits, the
tining of produc.ies Cechnolegy becomss sves more
ericical, The emergence of volums 1IN DEAN (dysesic
randce scceee y) woeufactoring io » vivié
rvowinder that esrlier design 2f advanced circuwite
will be wecessary for s semiconducter mewefacturer
te esintsio lssdership pr 0. Indesd, componies
euphasising o single preduct fesily (ouweh as DEANe,

EPADMe. etc.) will probadly live or die by the
tining of prodwction evailability of each mev
geserstion of preduct. Computer sided desige and
esginsering teels prowvide quicker desigs iterstios
with a higher percesiage of "firet silicos™ of & mew
part sctually fuactiomisg.

Recently, “fast masxs™ sre emerging vith sesk
ashkere receiviag CAD-geserated tapes of a desige in
an afterscoe sad with delivery of fisiohed reticles
the followiag day. Is sddities, “fast fiz" mssks
are quictly available by selective repsir of the
design by ien bamm repair.

Thesve efforte are designed to achieve ficot
feactionsl silices sad iaitial device
characterization, corrvection and prototype withis
days rather thas months.

Is theory, wva knev these capabilities wouis
cont. What bas chasged (uader the stress of
economic chasge) is inplemastatios - now!

Theref: rou's lesders must be sble to
istegrate CAD design. fast ks, fast fix, fasc
fenctional first eilicos, and prototype proof witma
cost—costrolled production follow-tarouge to
maintain lesdership and profit.

Nore -slectromic -feaction

Asother msjor tresd is to achisve more
electronic function om a gives sres of silicos. For
exsmple, we have siready bees gives tastes of 32-dit
single-chip microcomputers. 1IN DRANs asd “sasrt
chips™ that integrate CPU logic, memory, power and
oecesssry isput-geutput devices. Asd slresdy we hesr
of the pristed-circuit moard oe s chip - the
so-cslled silicos PCB - including om-chip testing to
sigeificantly reduce the net electromic fusctiom
cost.

It is exciting Co see That the mecesssry
tachaologies and tools required to achieve such
systes integrstios sre woviag repidly toward
practicality. Such capsbility lesds ws tovard essse
of istegrated telecommunicetions (voice. video and
dats). parsllel processor cowputing, smad true
speach-oriested, uwser friendly interfaces. These
three spplications sach can provide explosive grovtn
in applicacions sad. trerefors, growth for our
isdustries.

It is slso clear :mne "systeme on & chip”, or
"super chips™, and "primted circwit boerds amd chip
all sre most easily sccowplished by systess-orviested
sewiconductor companies sad divisioss of systems
conpsnies. PFor survival is the future, serchant
semiconductor companiss must eichar become
syotem~oriented orgasisstions or creste strategic
parteerships vith systems compasiaes.

In the widst of the sconomic hardship sovw being
experi d by semiconductor facturers, snd
semiconductor squipmest snd materisl seuppliere who
sepport the ssmicowndector industry, I see s claar
vision of hops with sore effective electromic
fenctions noving to tae merxet places. Ecosomic
bresk-sves pointe are being 1 é; i ry is
sdjusting to wederlying demsnd; snd the structural
pioces os which the future eust bs built sre coming
together.

Our induetsy is drives »y £ adility to
deliver more velus te Che uss « of slectromic
davicos. Amother "step fuactice” im that delivered
value con be schieved with the technologies that sre
sov falling iste place. The econcmic stress of
1985, snd vith vhich ve begin 1986, is sccolereting
ths ioplomsutation of these fesctors. Tnose




ie fully anseging this period of
‘ctelenn-. chasge sbeuld ses expesded grewts for
the sext dacede. (Semicesducter -lIatsrsatiosal,
Jasssry 1986 by Semsel A. Warrell, M.D.. Presideat,
Semiconducter Squipment and Beieriale Isstitute
(SENL), Sesta Clers. Calif., ssd Presidest, lncmu
Corp., Les Cates, Culif. Bepri 4 with

from Semicenducter l-t.n-tnul-?%in (c) 1985 oy
Cahsere Publishiag Co.. Bus PL s, I1. USA)

Top-10-Semicenducter-Sales

Rasking
1984 1985 lllc. H'
2 1 ”mc 1,950
1 2 Tex Imet 1.815
& 3 Ritachi 1.750
3 LY Netezela 1.650
5 b Toskhiba 1,370
8 [ Pajicen 950
7 7 Iatel %00
[ ] National 390
1{}] ] Hetsushits 870
9 10 Milipe=® 850

* Forecast fer 195
** Iaclededes Sigeetics

Sowrce: Istegrsted-Civcuit-Raginesring
Nemory chip - fever-vrises

About 20 US and Jap ies are begisming
to sall the first chips with segsbit memories. Amoug
then, Tezas Isstrumsats, Toshibe sed Wippos Electric
seem to be doing best. The lstter two, is fact, have
isswed statemsots is which they say they will be
ready Co deliver the leganlary 4-msgedit dyssmic
randon accass msmeries (D-RAN) by the emd of che
yesr. The scramble for the sev place of hosour os
the nsrket of the mew gessratios of chipe vith
storage capscity of several megabits thersfore seems
isminest.

Is recest years the Amsricas firme of this
sector have beea geisg threwgh particelsrly difficsic
tiwes decause of the marslestisg competition of the
Japanese fires sed of the slemp in world demsnd for
this product. The 9 has bess that the
price has falles to mivieum levels. The sales of
semiconductere is 1983, in fact., accerding to the
Pissncisl Times, had follew to US$1.2 billios from
U883.5 billios in 1904. The price of the 256K D RANS
st the middlie of last yesr bad falles 80 per coent
compared vwith the seme time the pravious yesr. Por
thess ressons, maey coupesies, such se Iscel,
Bationsi Semiceaducter, Noterels ste.. had shsadosed
the fiold: othars curtailed their javelvemsnt in the
sector.

The sir oov sesms to be changing. Prices sesm
te be geing wp dus te the shertage of owpply created
b7 the exit of swmsreus coupeaies snd to the
incressing demsnd for ever more powsrful chips suited
to the sophisticeted computers of futurs geseratiows.
Sspectotions for the ond of the docade sve for a world
P BAN market that will touwch US86 pilliee - while it
ought to vesch USE2 billjes alrsedy this year.
Noveever, this is a grest eppertunity for tae Jepanese
industries te re~smter the intsrsetions! seriet
90028 The mssufacture of & or eves 16 megadit chips
wvould give then the chence of gotting around the
odstacle to esperte inte the PBA, constituted by the
ssti-eunping deties 'mpesed by the US GCevermment on
the presenc fanily of chips mede in Jepan.

The teckaoolegy doveloped with the D-RANS opsse
sev prespectes ss well for the sssufscture of devices
vith 8 grest meey petentisl spplications.

It will be possible to apply chips whose rtorage
capacities may be measeured ias migabits, for exawple,
ia future digital televisioe where it will be possible
for us te shew wore than ome chansel simuitacecusly.
Bot oely mensaframe cc .outers sut also PCs will be adle
to hand:2 more asd more cophisticated fusctioces. It
will b¢ possible to iastail special, particularly fast
D-RANS is ceaputers for sciestific wses or for
esginsarisg plass.

The chips developed for taese oev applicatios
aress which sre the first to vresca the marzet will,
zccording te exparts, emjoy s perticularly favourable
siteation which will, of course. be reflected in the
price. It is with this is wied that the lacrge
isdustries is the sector sre moviag vith so much
celerity. (IBIPRESS Bulletia Wo. 73, 23 march 1986)

Conquest -of -one—megabit B-RAK wewories

Techaically speaking. it may alresdy be said that
the gessralized llu-cnq of sev ose—megabit (millron-
bit) b RAB (dymamic ¢ v) ies is
the bqn-n. of cthe obsolesence of nc 256kbic (1EMiE
equals 1,024 bits) D RAM memorics. Thus there is
reason Lo swppose that tha 256Kbic (X) geseratios will
have & shorter life thas its predecessors. Ite sales
are ceatissing to incresse, gives its low price
(approx. US82) it is favoered over the 50 to 100 USS
the oneasgebit (m) mewories cost. It is hoped taat
che sales of 256K msmories vill go from the 200
million wnits in 1985 to 500 millios units in 1986 sed
that they will crowd out the prosuctios of 64K
msmories. As far as the | » semories are concesned,
the drop is their price to a competitive USS10 will
take & while. Dacaquest predicts cthst sales in 1980
aloss will smowst to USS260 williom is 1990. Ou the
other hasd, it is swpposed that ssles wvill reach
1,400 willios waits with & value of US$3,500 sillion.
(EBIPRESS ‘Balletin Wo. 70, 2 March 1986)

Surope"jeins the race _for ssperchips

Pelicicians wrangle over Zurope's future in
microslectronice, vaile researchers is Holland and
West Cermany master the isdustry’s duildieg blocks.
Milipe is the Netherlsads and Sicmens in Cermsny sre
spendiag £A00 willjom to lecrm bov to work with
couponeats lese than | micrometre scroes. The sim is
to catch wp with Japssecse cowpsniss iz buwilding very
poverfel aicrop 0. The ners say they
will bhave a dyssmic rand pable of
hondling four miilios bits of h(omno- by 1987.

The vesture. called the Megaproject, is
doveloping opticsl equipment sccuraste esough to
jupleat datails se onsll as 0.7 micrometres across on
silices chips. Vime structures ssasn fester
componests, ubich are essentisl to very large-scsile
integration. The gosl is Lo cut the switching delay
of tremsistors to 90 picoseconds. Until now, such
speeds hove remsined ie the domsin of bipoler
tzansistors, vhich cen handle oely tiny currests.

Te develop the technology for working at these
sises, Meilipe is working sice am optical systes
opersting at the emiseion line of mercury light
(356 nascwstres). The leme is incorporated in s
wafer pper, which  Tepr é patterns of integrated
civrcuwits to be repr vep dly on s wafer of
silicon.

The ides is to project the reduced isaga of o
mosk (che glase plate thet carries the origiss) imege
of the circuit) un-.b the lans onto part of &
silicen vafer. Ap itive chenical covers the
surfece of the wefer. Vollowing processing, ssother
leyor of pheteresiec "finas” the cireuit’s pattara.

The wvafer thew shifts sway, and projucts the
pattere agein. When the wafer is coversd with these
identical patterms, it is cut wp fnto separate chips.




Lithography with X-Tays can define structures
smgller tham a micremetre. This precess requires
wvery precise positiesisg:; the wask asd chip mmst be
iz taz right posities te within & few buadredths of a
sicrosetre. The emly way is with a pieseslectric
drive - crystals of quartz that meve by misute

ts is re®p to & veltage acrees them.

The researchera sre still struggling te overcome
cbetacles in the race for smaller atd more catlplex
chips. Ome is the difficulty of juvalating
transistors from ese amether. The l-micremetre
structures on & l-megabit iy S volts,
which is esough te geserat: & p_-hl elecerical
field betweea separate trassistaxs. The phessaence
can endsager a circwit’s stability. The uey rousd is
to apply a this layer of metal ewer the ' ifer's
surface.

Static memories with capaciti~s of 1 megadit

coatain more thea five milliom tramvistors. Ouly &

mputer cea desige and test them. Sienses Las
developed 8 competer-azided desiga systes talled
Vemus. Lt stores s lidbrary of stasdasd calls which
act as buildisg blecks for a cimegjf. It tramsletes
the logic disgrem imto & layeut fer & circwit which
serves as the basic wedel for daveleping che required
cnip. The techaolegy cuts the time takes to desiga
an integrated circwit costaining mere thes 35000 logic
gates from mouthe o a few seeks. ... (Tis first
appeared is Neow-Sciestist, Laud 20 Narch 1986
wveekly review of sciesce sad tachaslegy.)

Io a recest ceeferesce beld in Detreoit oe
softvare for computer-sided design (CAD), the fact
vas bighlighted that Curwpe has hed iderable
success with solide-modelling sy | /
producers of CAD softwere, is fact, bave nvnlable s
nusber of solids-wndellieg products seequalled by
Americsn competitors. As example of bow things are
goiog is giveo by Matrs Detsvisioms, as American
subsidiary of the Presch Batra S.A.. which has
anoounced s» incressa in CAD seftware ssles by the
ead cf 1985 of 100 over the previows yesr. Thst
figure is expected to rezch 130 by the end of 1986.
A oumber of Asericss firms, moreover, have begun
sales and others have introduced CAD software
solide-modelling possibilities isto their wire-fram:
syotems.

The resson for so wach success must be sese in
the differesce is represeststios methodology of wvhat
is to ve displayed sud eventually anslysed and
mosified, as sdopted by the Rmrop as opposed to
their Americas cousterpsrts. The lstter utilize the
vire-frems method, by wsase of which s solid is
designed by cosmecting peints sad lisss. Figures
represented ie this way are showe is & certais
perspective, but caswot bave solid eutside walls.

To Buropess preducts, sot ealy is it poesidle to
represent smy solid is fell-well forw, bet it is alsn
poseible to measure the sres sud velums of the solid
represested, which is extramsly impertest is coases
whes the part represested, ence febricated, meet be
painted.,

Turthes sdvastages ¢f Burepens ever Americas
producte is the cspacity te sterc sll the imeges
created in 8 ceotral databess, se well as the
capacity divectly to costrel pregramssble perts
production equipmset.

At & time when sl) mechisery preducears are
centraiising the control of sutemmtios of cheir
production ehaios, Buropsan CAD predusts sess
suiteble to satiofy merket snede with owifteess snd
quality. , 17 Nareh 1996)
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¥S/Japan- k€ -pact

The possidility of a worldwide agreement by the
US aod Japaw to wmoaitor the prices and productioa
costs of semicomductors hass sparked adverse reactios
from the EEC. Already coscermed by = trade leficit
is semicondectors in mewy UEC cowsrries, the
Commission is asking for further detsils oo the pact.

These noves follow last week’s ruling by the US
Commerce Departmcet that Japasese coupasies dumped
EPROM devices on the US mark~t. Twe actios bringe
severe import duties ro eight Japssese firms, and
slmost eliminates their ability to compete na price
inside the US.

The C ce Depar b 4 down its
prelininary ‘dwmping’ finding. respoeding to a joiot
complaint by AND, Iatel asd Bestiose! Semicoaductor.
The msnagesent reassarch firm, Detagquest, expects this
action will push up worldwide prices of EPRUMs.

While the US industry, end Americas branches of
the affected Japamese firme, expected the Department
to agree witn the ccaplaissats, the asti-dumping
duties surprised them sll. Tue duties vary froa
22 per cent for Toshiba to 138 per ceat for MEC.

Dumping, under US laws, is defined ss foreign
companies selling below "fsir market price™. which is
full loaded productios costs plus am eight per cent
protit.

Toe importers fownd guilty of dumping must post
cash deposits or bonds equal to the extrs duties.
Tais is 8 prelininary finding and msy be overturned.
But the deposits go isto effect immegiately.

The Japanase importers sre free to pass along
the increases is cost to customers. or keep their
prices the ssme snd absord the difference. The
dawn; lavs also have usksowa problems for US

ies. Por exsmple, Texss Isstrwments produces
-;ch of ite wemory chips is Japss sed could be
subject to aumping regulatioms waile its US producing
competitors are mot.

Duaping is sot applied to dowmestic producers.
According to sources at AND, TI had been asked to
participate in this dumping, dut declined.
(Blectromics -Veskly, 19 Narch 1986)

Semicastom/Custon Market:

ics ‘s -wew-market - force

Tield-progrommable logic devices are showing
strong signs of becomiag & msjor force in
spplication-specific integrated circwits. Up uatil
just recently, they were sot regsrded as s threst by
the vendores of gate arrsys sad stssdsrd cells, evan
though they ware smsller sed simpler to use than gate
arrsys, had s faster pruductios turssround tise, and
could be programmed by the woer. The prodies was
that FPLDs ware seither as demse wer as fast ss the
compatition. Twey res me larger thas 100 to 300
gates, compared to 1,000 te 6,000 for gste arrays,
and at 50 to 75 ne wvarea’t all that fast compared
with the tens-of-sasoseconds opseds of gate arrays.

Wov gaine inm density sed speed are putting FPLDs
o8 8 par vith gscte arrays in performsnce. Aad thanks
to computer-sided desigs teolg, thoy have remained
essy to use, with & cursarewnd tims of | to 6 weeks
where gats arvays require 6 te 18 months.

By 1984, sslas of field-pregremmedie logic hed
grown from & sisuscule share of the $5.5 dilljon ASIC
market to $230 million. By 1990, they vill more thas
quadruple, to $1.02 vitliem of & B13.7 billion




market, accordiag to Bataquest Inc., San Jose. Calif.
Ochar companies in the ket aTe even wore
optimistic. Mobert Martmews, vice piesident of
eogireeting at Altera Corp.; Sasts Clsrs. Calif.,
predicts cthat field-programmable logic will accoust
for $2.12 billioa ie sales is 1590. He sleo expects
that $300 millioe of that will cooe out of the
gate—array market, leaviag gace arrays wvith a

$2.4 billior share (Fig. 1) ow page 55-

Another sere sige that field—prograsmable logic
is satnr.ng as & semicustem sltersative is the rapid
increase in che der of panies coming cut with
products. From s merdet with ially tvo players
~ Monolithic Memories Isc. aad Sigaetics Corp., which
vere th~ first to develop programmable-logic chips -
it nas grovn to ieclude swch major semiconductor
macatacturers ss Advanced Micro Devices, Fairchild
Semicoaductor, CE/Istersil, Mecris Semicomductor,
Iotel, and Matiosal Semicosduwctor. as well as such
starcups ss Alters. Lsttice Semicoeductor, VLSI
Tecanology. and Rilisx. Other isdicators that the
teconclogy is coming iato its own are oev process
alternatives, the proliferstios of mew logic
architectures and programmisg techriques. snd the
development of CAD tools ss field-programmsdle logic
becowes denser and more cowplex.

Ove of the more obvious chasges in the
programmable—logic market hes beew s shift from
bipolar to CHOS sod from fuwsiblie-link tCo
floating-gate~based sitraviolet aad electricslly
erasadle logic arrays (iPLDs and EEPLDs). Although
about 90 per cest of the field-programmable logic
devices 20l1d are of the bisolsr fusible-link variety.
CHOS EPLDs and EEPLDs are growisg wore popular. Even
traditional dipolar suppliers such as Moonolithic
Nemories snd AND are plassing to iotroduce CMOS
versions someCime this year. ... (Reprioted from
Electromics ‘Week, 27 Jasswary 1986 (c) 1986, McCraw
Hill loc., all rights reserved)

Costou -€NES

Although the cosswmption of CHOS esemiconductors
dropped sharply last year., the susber of desigons
beiog implemeoted is the techeology will contioue to
grov (see delow). Is particular, the opportumities
offered by small-scsle prototyping facilities look
good.

The ressoss for usiag CHOS are:

(1) A CNOS gate dissipates power only during
the transition from ews state to the othar, snd has
negligible power dissipatios during standdy
conditions. Tharafors, for s gives packege, power
dissipation and average gate delsy, the maximum
susber of gstes that cam be istegrated oo s chip is
orders of megnitude larger for CWOS circuits chan for
either bipolar or MO8 circwits of any other
techmology.

(2) Propegaction dalay for s CHOS gate is only
slig tly losger thas for as MO8 gste. FPor o
tvo-micron gate lesgth, sub-nasosecond gste deleys
are possible.

(3) The CHOS iaverter has s high degree of
built-in soise immmmity, sisce the output voltage
sviegs conpletely from ens supply voltsge to
ssother.

(4) CHOS cirewite sre esey to dasige in
comparison vith ether circuit forws.

The sdvestages offesed by prototype production
of custos CNOS ICe iscimds s fast turnarousd time (10
to 13 vorking days). Thie has te be offeet against
low productivity of lobeur sad estremely low
productivity of capital oquipmesst, sves though
equipment costs ere wisinised.

Ia cossidering & smel-gize facility though.
where the isitial investmest is processisg equipaent
18 kept to & misimum, it has to be remcmbered that the
skill and istelligence of the techanical staff is sore
iaportast thas their wefer fadbricstios productivity.

These high mssufacturiag costs cas be justitied
by the frot tursarcwed time schieved - Lwo wveeks
instesd of the six to 12 weeks sormally obtained on a
semicondector ssmufacturing lise. Masy esgiseerisg
wansgers believe that ooce & tesm is assigaed to a
project, money is eaxpesded at & more or less constant
rate wstil the project is cospleted.

The divisios of labour asd level of experience
required for staff i» as orgacizatioa of this nature
is differeat. For example. operstors is the vater
fah ares sre cross-traised to vork ow seversl pieces
of equipment. This allews thea to carry by band a
batch of wafers through several seguestiasl process
steps, eliaimating as iavestory eelay.

WUith osly cse wafer stepper used o0 two full
shifts, owr pilot lime productios would be liaited to
500 vafers out per period (ome period equals four
weeks). For swch ostpet, sll other equipment is used
s muzioun of 60 per cest of the time it is
available. This allows pleaty of time for
msiat snd esh tursarouad time.

To redece eves further the load o heavily used
egnipsent (vafer stepper. ios implanter, oxige
etcher, and ose fursace), the equipment might de
duplicated. Additiomsl space is provided for tnac
puorpose ia the layout and desigs of the facility.

For photolithograpby, our prototypimg lise would
use ose 3:1 wafcr stepper for 2il the masking levels
requiriag high resolutios asd/or the smallestc
registratioo error to the previous patterns, and a 1:1
scanaing projectioa system for al] remsising layers.
For a CWOS circeit with douwdble layer metal. the
critical masking levels sre the same as for an MNOS
circwit.

Clearly, a systems house has & strong motivation
to set wp ao IT fabricatioa facility as a mesons of
ieplensstinag proprietary designs imto silicon rapidly
and wvith complete costrol of the process.
Altersatively, this fusnctios cas be carricd out by
snall, efficient conpavies dedicated to tle

production of ceustom ICs. (Electromics Weekly, 19
Merch 1986) (See tabie 2. page 55.)

Tos sew -weys-to-incresse -chip atilisation

As populsr ss it has sov decome, Che "ses-of-
sates” approsch for improvisg (bip utilisstion ie
gate scrays and stasdard-cell designs is still not
good swough for sowe circwit desigwers.

The sea-of-gates spprosch typically improves
chip utilisation from 350 per cest to 75 per cent by
eliminating the space wasted Py wnder—utilised
dedicated intercowsections asad ruseing limes over or
through the individual gates.

Still disestiofied, two ressarch groups st
Nitoubishi Blectric Cosp., ltowmi, Jopsn, have
daveloped altarsatives that are eves more efficient -
ose for bipelar master slices snd the other for CHOS
srreys. Both techeiques were desscrided ot tae
Istermations] Selid Scate Circeits Comferesce in
Assheis, Calif., USA,

In the bipelsr wester-elice gate srroy. the
devigwers vsed uhat they csll & verisvle-sise-cell
spprosch te elimisate the wvasted space that oftes
exiote in veder-utilised cellis in on array. In thie
sppresch, the srrey is conotructed from basic cell
uaite contsining three transistor end four
polysilicon reeisters.




8y chasgisg the swmner of traseistecs and
resisters, the sise of the cell waits cam be varied
te owit their task. The value of every polysilices
resistor for esach lugic fusction is deterxised, snd
the waused resistors ere ceaverted te iatracell
wirieg by ruseiag & platiswm—silicide isterce section
lise over them.

Is the bipolar master slice fabricsted wsisg
this techaique, sbeut 40,000 tramsistecs and 33,000
reaioters are growsed into 13,312 basic cell waits.
The master slice is fadbriceted woing the cempany'e
silicide-base ccatact techaclegy sed feur layere of
setallicstion.

Tae firet metal layer fermed oo the wawesd
polysilicen resiotors is n-si. snd the remsising
lsyers are fabri é alwmisivm-silices sad
slwminive-silicon-copper nheau alleys.

Io the CMOS array. the desigsers bave develepad
a basic-celi-buffer approech thet acconmsdates the
20 per cest of sey semicustom desiga dedicated te
isput/outpet. This is dose by inplemestisg the 1/0
circuitcy weing the same basic cslls is the yeripbery
ss ie the istersal array. In s 1.2-wn desble—metsl
CNOS srray, alecet 440,000 trassisters are srrasged
is 126 rows of basic cell cheimp.

The CNOS chip has serge-protectios circwitry
suilt with parssizic lstersl disdee formed betwses
the source or drain regios end the p or » well.
Resistors sre forwed from the pelysilicos gates
costsined in esch dasic-cell trsasister peir.
(Reprinted from Llectresics -Week, 17 February 1936
(c) 1986, NcCrav Will loc., a1l rights reserved)

Offohore -chip-sssembly

UCLA geographer Alles J. Scett hss juet
concluded s ostudy of the semicowductor imdwstry is
Sozthesst (ssd Bast) Asia. His report is te s large
degree bssed o8 ourvey rasponses from 24 of the
63 US-owmid assembly plsats in the region sed 17 of
the 44 locslliy-owsed sebcostract asosmbly sheps.

Todsy, with oumeross firme cerryisg ewt testisg
functions im Asis, 8 division of ladeur is emergisg
vithis the region. Respondente teld Scett that
41.9 per cest of the labow~ force at US firee is Howg
fong ard Sisgspores was esgeged is testisg opcratinoes,
compared to 18.2 per cent is the other coustrias
studied.

ferthermore, copital intensity, particulsrly st
US-owmed fectories, ie graduslly fscrsasisg.
Nessuring the capitsl intessity of the textile and
pristed circewit bosrd indwstries ie Les lq.lu.
Scott contends, "Dy these standard
sssenbly plests is South-Lsst Asia r.o‘-y aze set
aspecislly labour-istsnsive eves though they do
onploy large (but dimieioning) sumbers of werkess.”
We slso fisds, "Preswsebly, locsliy-owned plests cut
back on quastities of fized capital per wecker as o
vay of minimising the daleterious effects of (cheir)
volatilicy.”

Scott prevides comprebensive, curvont (1983)
date on the US sad leczlly-owned senicosducter
industsy o oight covstries is the region. The
locally-owned plance iesclude integrated -~ that is
wafer fob ao vell oo asssndly - facilictive in
Nong Keng (4), Seuth Kores (5) sné Taiese (8). 1Is
woet covatrias, tetsl cuploymset bas follew
sigaiticastly during the current olump. Secott’e
survey éié met cover Jspassee ov
factoriee.

1985 iconductor eupley oy ry

3-owand Locally—owned
Coustry Bo. Gaploymest Bo. Esploysest
loag Kosg ] 6,552 [ 4,232
Indosesia 2 3,200
Nalaysis | U} 38,1 2 1.450
Milippioes (1} 13,112 14 18,046
Sisgapors n 10, 97 1 240
Seuth Korea 5 8,000 1?7 135.474 '
Taivas 8 15,29 19 7. 9069
Thai land [ ) 6,470 2 900
lotal 63 99,93 6 48,211

Scatt olvo calculsted sversge hourly weges in
semiconductor assembly io each cemstry, basad wpos
his survey. Z2emember that the puy of vorkers is many
countries incledas daily. weskly. or mosthly bosuses
or liviag allowescss. Comsequestly. the sverage
hourly pey depasds wpes the lemgth of the work-week,
which varies with ecowonic caaditioss.

1985 wages is senicenducter ssseably

Cowatry Vage (0S8) Bo. of Firme Eaploy.
Noag Kosg 1.33 s 3,749
Indomesis .35 1 1,800
Nalaysis -84 [ :1.776
Puilippines .63 8 1.0
Sisgavors 1.58 . 4,263
South Kores 1.19 3 13,073
Taiwes 1.36 7 3,196
Thailand 43 3 368

(Sosrce: Allea J. Scett, "The Semicosductor Imdustry
ins South-Kast Asis: Orgemizazies, Locatios, sed the
Intsrsstional Divisies of Labewr™, 1985, Depsrtment
of Geogrephy, UCLA, Les Aegsles. CA, 90024)
(Repriated from Glebal-Electrenics, losue No.62,
Fabruary 1986)

. Gsliien- Acsenide:

WEE -neves  iste-Gals-1Cs

Tvery sensfacturer in the galliws-sreenide
integrated-circeit busisess will bave to turn s sharp
eye ou FIC Corp. now, The Tekye compssy ie poised to
g0 to mcriet with Cods chips for desigmers who seed
the blasing speed of Cans for critical paths is
highspeed ECL-based harvwsrs — tast equipment,
optical comunications gosr, ssd cemputers.

MC will start offering seaples of three ECL-
conpetible Cale chips is lats Februwery and follov wp
with s half doses wore in the sprisg. The pacnages
are optimised to tep the bighest-speed Cars
performsace, but sigsal sed pover-swyply levels sre
idestical vith those of silicos emitter-coupled logic.
Isicisl price for the chipe will be $253, says as WEC
officisl, sbowt twice that of 100K ECL cirewits.

AL the outost, then, FEC will bs at the high end
of the market. The twe leading U5 producers of
standard GeAs legic chipe hove cemparadle parcs that
1iec for lees thee §200. BDet NEC figures it can
belve ite prices vhes it gots inte preduction andé
could thee sove inte the nerket sov deninsted by
Negris Corp. swbpidisry Barrie-Nicroveve
Seniconductor, Wilpites, Calif., and CigeBit Logic
iss., Nowbury Park, Calif.




MWEC’s first three chips will be a three—isput
OR/MOR gate. s D type master-slave flip-flop. and 2
T-type master-slave flip~flop. The flip-flops
overste at cloch rates of wp to 2 GlHz, compere! uith
a mazimus of less tham half that for silicon
devices. Cates have g propagatios delay of 250 pr,
the flip~flops 400 p.. All devices feature a pulse
viee time of ouly 130 ps and & fal!l time of 120 pe.

hideaki Kohsu, sogiseering manager for the
Microweve and Optical Devices Departaemt of WEC’s
2ad LSI Divivion, says the devices ectually operate
st higher frequeacies Dut are rated at 2 Ghsz, because
that is the test equipmest’s top limit. But to
schieve that kind of speed, current drains from the
~5.2-V power supply are fairly high. The gate draws
50 aA, the T-type flip—flop 60 md, and the D-type
flio-flop 70 wA.

The large frequescy margin costributes to high
yield. Uven more isportast is s self-asligoed
fabrication techoique that provides high
transconductance - 230 nS/mm ~ amu excelleot drais
characteristice without suffering from short-chaunel
effects.

After selactive silicon-ion implantation has
converted the top 80 om of & semi-insulsting Gads
substrate to o-type, metsl -semicosductor FETs (MES
FETs) are febricsted os the o layer. Cates sre a
0.8-um~wide stripe ol tuagsten silicide. MEC
desigeers chose that msterial rather than the
aluminius more commonly used is sicrowave transistors
because tusgeten silicide can with d gubseq

at temp ures exceeding 700°C.
Ah-hi_ s limit is 500°C. (Reprioted from
Blectronics -Week, 10 Fedbruary 1986, (c) 1986,
McGrav-Hill Inc., sll rights reserved}

Salliem arsesic-gemory -commercialised

Eitachi has developed galliua areenic LSI
memories which bave sbout 28,000 elements on & chip
4.7 am x 3.7 mm. Response time required for memory
ioput end retriaval is as short as 2.2 to 3.0 nanosec
with power coosusption less then half the level for
silicon LSI. Sioce gallium arsenic pure crystals
have been difficult to obtain, L3I elcmsnt using
this compound hss beesn posing prodblems of
cheracteristics instabilicies. Hitachi has
‘aveloped nev circuit meking technology sod has
succesded in reducing the statistical dispersion to
sbout half the cooventioss] level. Hitachi's
zallium sreenic memory is exnchangesble with
convestionsl silicon bipolsr memories. As packaging
technology is developed, ths pev mewory will be able
to replece silicon wemories without design
wodification., Hitachi has so far besn promoting
developmsnt of gellium srsesic memory for uee in s
super cowputer project of the MITI. The success of
the sev mesory ie expected to be & ficm etep towerd
16k bit msmory plansed for development by the fiscasl

year and, (Shenics) Economy s Eagineg~ing Review)
Salliwg -gordens

Wose is spresdiog: o wev gardes is blooming
nege ie the centrsl part of the GCerdes Scate. It is
a8 technological oseis of gallium ersenide companies
that together mske up what is coming to de knows 8¢
Gallius Cavdens. Surrounded by ATNT Bell
Laboratories, RCA Corp.’'s Solid State snd Resserch
divieions, end univereities with stromg resserch
treditions. Che gardes io in full bdloos.

Two Fectors figure proainestly ie the sesrly
ose 4 GeAo es -~ half of them sterted this
docade ~ pov opersting in Nev Jersey. Virst wee the
breshup of ATHT and the chasging atmosyhers ot Bell
Labe, onéd second, the built-in adventeges the otate

tas to offer high-techoology compan’ ° an
established rervice sector, a well-eau. ated ana
traised population, and sn excelleat geographic
locatios.

Lytul's GCordon led the charge out the door from
Bell Labs. The 25-year Bell vereras took early
retiremeat is 1983 to start Lytel, which be says was
the fizst startup in the device area to come out of
Bell Labs sisce 1959.

Almost immediately after Gordos broxe with ATeT,
others begas to foilow. Researchers broke off to
begin Ew~Core and Gaie Electromic.. Corp. Ochers
left for sew opportumities at Asa..gics, Microwave
Semicosductor., aod others. "I don’t wast to take
credit for starting a stampede.” Cordos says. “but
it’s possivle. If I bad not left and done my thing,
they might oot have dooe it either.”

GCordon acknowledges having hired at least 10
people from Bell Labs at Murray Hill, and says be is
so losger s velcome visitor to his old stemping
grounds. He says ATeT was "not tickled” by his
niring awvay Bell researchers, smsa it coumtered his
actionu with litigatios seeking to prevest Lytel
from doing business. Tne litigstios enced vith
Gordon sgreeing cot to solicit Bell Labs employees
for s year. Researchers at Bell Labs say their CaAs
efforts have not been seriously affected by the
startups, huwever. "People have always left Bell
Labs,” one says.

Other compsnies, especislly Microwave
Semiconductor, drev heavily from AT&T talent.
Lederbandler says he bas added more than 45
professionsis since May, more than half of whom hold
PhDs. BHe declines to specify how many of those came
from ATST, but he does admit that two of che top
three people in his GeAs division were recruited
from Bel] Labs.

Microwave Semicoonductor is aiming to be the
brightest flower in Gellium Cerdens. The Somerset,
W.J., company is pouring $44.5 million into s
three-year effort in Csis pover FETs. GaAs digitsl
snd analog ICs, and microwave momolithic ICs, or
WHICs. The Department of Defense has prowised to
svard s totsl of $120 million for resesrch into
MMICes in 8 progrss experts say will be for GsAs what
the Pentagon’s Very Righ-Speed Integrated Circuite
progremme, or VHSIC, has been for silicon.

Gallium Gerdens is -elstivaly compact, with
Morristown ss its northerm tip and Primceton, some
30 wiles avay, as its .outhern end. Fost of the
grovth bas been in and sround Somerville and the
Pleinfields, near RCA Solid Stace snd Bel) iabs’
Wurrsy Hill res¢s~ch center.

To the uninitisted, New Jerscy might sees to
be s» uslikely locale for s technology center.
But tas stete bossts some impressive stacistics.
According to its Dep of C rce, Wev Jetsey
has 8 vell-educated population, with a citisenry
that included 135,550 engineers snd sciestists in
1982 - & figure that, accordiag to the depsrtaent,
is nov "comsidersbly lsrger”. College-educated
residents nov account for 18.5 per cemt of ite
populstion.

Althoug™ wev Jersey's niher education eystem
ieo small the state is surrounded by good engineering
schools from which such companies as Wicrowave
Semiconductor glean 8 to 10 trainees ssch year.
Carmnegie-Mellon and Lehigh universities in
Pennoylvenia and Cormell snd Columdis universicies
in New York etate joim Waw Jersny's stste
waiversity, Rutgars, in New Brumssvick snd Stevess
Isstitute of Technology im Hobokes to pruvide Calent.




Io sdditiomn, the state is ideally situwsted at
the heart of the East Coast corridor, relatively
close to Vashingtoa, Mev York, aod Bostos. Beimg
close to the dation's cepitsl is advantageous to
companies hoping to win goverament and milicary
contracts, an sres for which GaAs is well-guited.
Seiag sesr Mew York, says Aoadigics’ Rosengweig. is
isportast to v “urs—capital investors based thers
who like to ke.. close tabe on the compamies they
invest in. And being rear Sostom is important
becsuse of the GaAs research under way at such
coapanies as Raytheon Co.

Perhaps rore importac: than these
considerations, howeve-, is that the staie siresdy
has an infrastructure of service and support
companies in place. C(hemical companies. machismists,
distributors, and other firms essential tO sew
compar:es rhat canoot sfford to maintsis such
operations iaternslly are well estabiished. The
labour force includes people with experience in
clesa rooms and high-technology mamufacturimg, which
keeps traiving — and associsted costs - to a mimimum.
(Reprinted from Electrovice -Week, 13 Jasuary 1986,
te) 1916, McGrav Hill loc.. all rights reserved)

Kavasaki Steel Corporation has sgreed with LSI
Logic of the US to estadlish a joiot company to

nsnufacture gate arrays. Kswvasgki is the first
Japsnese steelmsker to start [C maoufacture for
busioess divers’ fication. This sttracts attestios
uader the present coapetition between Japan and the
US over cemiconductors.

Roth cowpanies are ssid to find the co-operation
beneficisl because Kavasaki bzs been seeking new
busioess sress while LSI Logic has a programme to
estatlish & productioc base in Jspso. LSI Logic
will have 8 sejoricy of stecks in the joist compawny.

Earlier, Kavasaki bought up & US siliccn wafer
manufacture, snd scerted production in Csliformia.
The :ompany is plansing to esploy 100-200 employess
initially to start ths operstion of the future to
achieve totsl ssles of 50 billior yea in 5 years.

(Ehewical -Keo -asd-Bagineering -Review,
NHovesber l“!;

S€E-putls-off-s cogp-im-Earope

Silicoa Compilers Inc. 2/ (SCI) bas staged ite
firet ial Rurop coisp through deals with
two msjor silicon foundries. Both Austris
Microsystems latarnstiomsl (AML) of Cras, snd
8GS-Ates of Agrate in Italy have ssid that they vill
process designs based oo SCI's Genesil systes. $CI
vil! also be offering brokersge services using its
Censsil software, with the tempring carrot of
"guarsoteed silicon™ to drav new customers isto the
field,

The agreements vith ANI snd $CS-Ates vill de
crucisl to Silicon Compilers’ success in the
Curopess msrketplaca. Of cthe 200-300 chips which
the Celiformia-dased company expects to be desigsed
on its systems Chis yess, the anmber to origimste is
Surope must depend on the availubilicty of foundry
services thie eide of the aclsstic.

Recently the cospssy sleo gave iteelf s» imege
boost i the UK by doseiing s silicon compilsation
systen to lapesrial College.

3/ 5ee slso Wicroslectronics Mositor Wo. 16,
».7.

Cenesil, which runs ow Vax, MicroVax, Apollo
vorketations and Dsisy's Logiciam hardvare. sims to
briog logic design vithin the reach of systems
desiguers.

Although said by some to de shead of its time.
the iocreasing complexity of VLSI circuitry and the
increased interest in ASICs wesne that SC companies
and CAD design houses are accepting silicon
compilation technology as a necessary part of their
future product developmsent.

According to Tam “avwreance, European
vicepresident of Silicon Compilers, the key to real
revival in European electroaice "will be the extert
to which systems enginters begio to design their ovn
systems onto silicon chips themselves azod thaen have
the designs fabricated fast by silicon foundries”.

SCI's current system supports 2-micron snd
J-micron processor design in either CMOS or NWOS, and
Lawreoce said that the system has vecently been used
for 1.25-micron chip. (Electromics ‘Jeekly.

19 Februsry 1986)

Mgt3emi-introduces high speed 32-dit chip

¥ations! Semiconductor had started shipping
ssmples of its second-generstion 3I2-dit microprocessor
CPU at tone beginoing of November 1985. Kpown ss the
NS32332, it offers users three times the systes Jspeed
of Mational’s first geceration computing cluster
based on the MN$32032 CPU. The device includes a
32-bit address register, wvhich sllows the CPU to
addrese up to & gigadbytes of memory.

"The ¥S32332 combines s aumber of added on-chip
features a3 well as expanded wesory addressing
capability, made possidble by Lne use of smailer

circuit e! ts and ad d pr ing cechoology,”
said Werner Trattmig of Nationsl. "It proviaes
wultipr ing perfor equivalent to that of

supsr-minicomputers and masinframes, with the added
relisbility snd cost factors of microprocessor
techaology.”

Witn dypamic bus sizing, the 32332 can be used
with 8, 16 or 32-bit data buses. It slso has bursc
wode menory addressing cspabilicty which speeds vp
execution of dats woves by 60 per cent.

The chip is currently beiog manufsctured witn s
2.8 micron propristary MMOS process called XMOS,
wnich is designed to achisve & 15 MHz clock rate. It
cootsins the equivalent of 90,000 tresasistors on &
die that msasures 138,000 square miles.
(Electronics, November 1985)

ATeT!g new-32-bit chips

ATeT has officisily begur o compete vith Intel
snd consequantly with IBN to wie the 32-bit chip
marketr by giviag the green light to the production of
s fowily of CHOS chips used in the ssnufscturs of the
WE32100 microprocessor, svailsvle witn various
spesads, The fastest one of the family uses sn 18Miz
(millions of alterastions per second) frecuency for
its synchronizstion clock. Thus, it is even faster
than che 30386 recently snnounced by Intel.

The latter can handle betwees 3 sad & Nipe
(millions of imscructions per second); has s real
capacity of & gigabytes and s vistusl sddressing
capscity of 64 T-dytes (thousands of billions of
bytes; T equals 1012). 1M, which io olrecdy
using Iatel’s 80386 chips in the PC AT, has confirmed
that sl,o ite mest PCo vill e using che latest
fomily of Intel chips. The 803868 are much wors
powverful thes those currently being used.




Is its sssouscemeat, ATAT declared that ti.e 14MHs
chip bas a capacity of 2 to 3 Mips per second:
vheresd the rezl addreising cspacity proves to be
& gigenytes (4 billios »ytes, as address composed
therefore of 32 bik). ATAT has further declared that
the chip's design has been cptimizrd to swpport UNLY
and that its telative processisg powver has & valewe of
“an equivalest VAX". (EBIPRESS-Balletism Mo. 65,
26 Jaswary 1986)

ATST's -Suropess isvasica

After years of fuwbled attempt- to pleg isto
interastional markets, Americss Trlephose & Telegraph
Co. is about o make a big ios in Europe. Soom
sfter the Fresch legislative clectioms om 16 Narch,
ATRT is expected to siym am accord with Paris that
will give it up to 16 per cent of the French
telephoue switch market, uatil now cse of the
contineat's most fiercely protected. “This is s
major cowp for ATET,.” saye Edward M. A. Mier, as
anslyst with Datagquest U.K. Ltd.

ATET can ws2 cse. The compamy's six-year effort
to expand oversess is viewed by some critics ss little
nore thas 3 sisheash of desls, ranging from s computer
network in Japan to telephost-book publishing io
Thailand. A successful vesture in Prance would mark a
wilestowe is the compsny’s struggle to score big
abrosd. It would also give ATST s footnold im Prance
just as pressure is growing to deregulate EZuropean
telecommunicstions. ATT could use the Freoch accord
as a key selling point 38 it goes after other
international busimess.

At ATET's international headquarters in Bessking
Ridge, M.J., President Joho E. Berndt is thinking
big. Although foreign operations accounted for less
thao 5 per ceat of ATAT’s estimsted equipacnt esles
of B18.4 billion last year, his long-ters gosl is to
generate 25 per cent of such ssles. Berndt, vho
spends mesrly half his time travelling abroad, seems
to have ATET beaded is tha right direction. Through
its partoership with tae Netbheriands' Philips, which
alresdy makes telecommunications gear is Frsnce, ATST
is showing the kind of political savvy it has rarely
msustered.

Wheo che ATET-Philips joint venture was firet
asncunced ip 1983, it uas maligned by French officisls
as & Trojan horse that would give the US cowpany
dangerous entree into Lurope. Now, playing off Freach
feare sbout losing jobs snd the need to be in the US
market to survive internstionsl competition, ATST has
persuadad the same officisls to buy the ides. In
raturn for & Preoch merket share worth sbout 8150
willions ¢ year, ATeT will nelp nationslised
svitchasker Compagnie Générale d'Electricicé fcCE)
sell its smeller, digital switches to US telephons
compenies. ATGT is sleo expected to duy $200 aillion
worth of CGE squipment over four yesrs. Althougn
political bickering could still scuttle rhe deal,

sources in the FPreach goversment end the political
opposition sre confident it will go through.

Even without the French deai, ATST-Philipe is
startiog to geie critical mass. Ite esles this year
are estinated to hit $390 millifon, up 66 per cent in
two yrers. Much of the business is from the Dutch
telephone suthority io Philips’ hume merket. But it
has also vom onsll orders im Britais, Savdi Arebis,
and Colombie thet it hopes will lead to bigger
things. Moreover, ATAT-Philipe is s top contendar
for pert of a $1.2 villios order expected to bs
announced is April in ladoonesis.

AT6T' 6 1983 purchase of s 25 per cent otake in
Italy’s Olivetti sey aleo be sbout to bear fruic. S$o
far, Olivetti has gottes the best of the desl.

ATAT sold an esctimated 200,000 of the Italiam
company's persosal computers io the US last year.
By coatrast, Olivetti sold only as estimated 700 to
900 of AMT's minicomputers is Europe - less thas 8
1 pear cest market share. But Bersdt predicts thet
sales vill increase this year because Olivetti has
built wp & stroag distributios network for the
computers. Indeed, Berwdt is so confident that bhe
recestly sigmed wp Olivetti to msnufacture and
market ATET's office svitching gear im Europe.

A key elenent of ATAT's intersatiossl strategy
is to capitalize os the vauated technology of its
Sell Laborstories. Is February it gave Italian

4 ductor maker SGS the European marketing
rights for sophisticated competer chips developed
for ATAT products and previously mot sold
ccamercially. The move follows a decision to build
a $200 million plast in Spaio to make chips for the
products ATGT expects to sell in Europe. ...
(Reprinted from the 10 Narch 1986 issue of Business
Wesk. (c) 1986 by McCraw-Hill, Imc.)

Blivetti-extends -ATeT agrecment

ATAT and Olivetti, Europe's largest indigenous
persossl computer msker, are to extend their
co~operstion to the design and supply of custom and
semi-custom chips.

Both companies say that ATaT's nev semi-custom
chip cestre, opened 0 Germsny last month, will
supply Olivetti with coup~=ints and offer its custom
chip dssign centre to Olivetti engineers working on
new praducts.

This is s step forward for the relacionship
between ATAT and Olivetti, which began in
December 1983 vhen ATAT bought 25 per cent of
Olivatti. To dece the two ompsnies have marketed
each other’s products but had very little rapport
over components.

Olivetti relies heavily on off-the-shelf chips,
notably Intel processors, for its personal computers.
Olivetti director of strategy Elserino Piol says the
AToT agreement offerad Olivetti "particulsr
advantages” tn offer more tsilored products using
custom chips.

ATST for ite part is keen to promote itself in
the merchant chip msrket. Although ATST is & major
prod of comp ts, most sre used incternslly,
although ATRT already supplies ATHT asnd Philips
Telecommunications, its joint venture vith Pnilips.
(Couputer-Vaskly, 27 March :1986)

E82-picks -design centre sites in UK

suropean Silicon SCructures (E$2), the
custonised chip venturs launched laset yes:, will
shortly opeo design centres st Whitechapel in London

asd Brackaell. A.on! prospsctive customsrs for the
compasy’s products will be British Aerospsce (BAe),

which sa8 one of seven leading Buropean firms which
recently ssaounced tha: they hid ceken 8 stake in

BAe's share in the company ie 85 million. A
totsl of $36 nillion equity has nov been raised from
trade sources. The other investors sre Brown-Boveri
(Switserlend), Bull (Prance), Olivetti (Italy),
Milips (Holl.nd), Sacdb-Scania (Swsden) end
Telfonica (Spain).

"io country has taken s ssjor shsre.” s company
spokesman s8id. "We have gone for s belaence between
banks and pirticipsting couatriss sn¢ for
pan-Laropeas funding on & one per country besis.”




Tais sum is supplemented by a further
$25 millios from banks and iastitutioss. £S52 is
still exploriog the possitility of establishisg
close lisks with & oumber of Zuropeas usiversities.

had

Yhen the company was 1 it gave early
1987 as the target date by which its owe facility
vould begin the nroduction of customised very large
scale integrated cmos chips. As yet, s0 site for
this productios facility has been fimalised, though
the FPrench town of Aix-en-Provence is believed to be
8 strosg coateader. Ustil ES2°s ove production lise
starts rolliag, tbe Califorpian cospany Exel will

belp to fill the gap. (Computing-The-Newspaper.

23 Jacusry 1986)

Phitips-teams-ap-with-€D

Philips and Cootrol Dets have iormed a new
company vith expected revenues this yesr of over
$100 willion, rising to $300 million by 1988. Thne
venturs, which will be 5] per cent ovned by Pnilips,
will include Philips’ Compect Disc Read Only Memory
{CD ROM) activities, Control Data's tape drive
business, as wvell as the previous joist vesture
batvees the two compsnies - Optical Storage
Internationsl (0Si).

0SL, agsin 51 per cent owned by Philips, was
set up in 1984 to design sad sarket digitsl optical
recording systems. Late last year., Philips also
aonounced & major deal with DuPoot - Mrilips DuPost
Optical - uoder wnich the two compsvies sssentially
poolet their resources is the storsge scratcgy - the
tape drive techaology.

Milips said that the operc*‘-~= divisioss of
the mew compasy would remsin uachasged.
(Blectromice -Weekly. 12 March 1986)

Tasdon -tackies -Asis-as- I’-gc-"elgl_u' ‘rise

Wnile US pc masufacturers worry sbout chesp
Agisn imports, a Luropeas-based pc distributor plass
to tackle the Asisn market.

Jogi Tandon, director of Tuadon Computer, said
the company iotends to distridbute ite pc range
throughout the Fer Zsst. It concestrates ou the
Europass 1PN PC compstible market st presest, with
nschines that use disk drives manufactured dy its
parest compasy. Tandoo Computer’s pc ramge bas bees
nede sntirely is Cesliformis but Juerges Tepper,
director of Burepesn operitioms, saye thst ite firet
pes vill be coming off & wew productios lise in
Singapore this week. The cowpany has mno plass to
nseufscture is the UK, ae added.

Accordiog to recent reports IBN, Apple snd
Compaq., smomg others. could soom face competitios
from US deslers seiling pc clomes veder the desle:zs’
own samss. MNsrket resesrch firm, IDM Assrics,
estimsted thet Asisn senufacturers have saized at
least 20 per cest of the $22 billios asoual U3 pec
merket.

Romtech, which mositors pec ssles in the UK can
fisd "so svidesce st the sowrat” of sey Asiss pc
clones being <old here. Comesitant, Marek Veygslt,
commested; "IAY is starting to sue over Fsr Resters
clones end dealeve won't vaat to be cought im the

sidéle.” (Cogpue.og The Sewspaper. 23 Jenuary 1986)
=hand -

Noy;-g "blag boeh® for-gizi-competers

Cen you tell if & computor is & lomen? A lot
nore consumers will ke asking themeelves rhat as the
wsod-cemputer business osbifte into high gesr.
Corlier stcompte ot establisohing such & morhet
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generally failed because consumers weren’t coafident
eswgh to take a chance on used equipment. “Everyone
purchasing & computer was a first-time buyer,” says
Dan Delmar. owner of Comp-Used, @& Wilton (Cona.)
listing sarvice that matches up buyers and sellers of
used computers, chargieg the seller & 6 per cent fee.
Vow, experienced persosal computer owners are tradivg
up to more poxarful machines. leaviog behind
thousands of older computers that cao be had for

20 per cent to 50 per ceat off the price of a new
wodel.

Stores tnat szll used computers are also
cropping up. Pittsburgh-besed Computer Renaissance
is building & chain of franchised stores tnat will
buy used computers from dusinesses, dealers, and
individusle. The chaia sells more toan 40 computer
wmodels and publishes its own “blue book™ of prices.
Computer Renaissance President Steven Gold, who
reconditions used equipment snd offers a minimn
30-day warranty, likens his business to s used-car
lot. “The oaly difference,” he says, “is that
computcLrs don't rust. cnd they don’t have odometers.”
(Reprioted from the 1? March 1986 issue of Business
Week, (c) 1986 by McCrav-Hill, Inc.)

APPLICATIONS

ter-aids-in-electronic -desi

Computers sre playing sn incressingly larger
role in the lives of electronics engineers. Right
tarough the industry from school pupils and
sppreatices through to the ‘nlegrated-circuit
mapufacturer there is s design tool that will aid
the vser to produce anytbing from & simple circuit
or p.c.b. layout to & highly complex multilayer
p.c.b. or i.c.

At the simplest level CAD is used purely to
indicste the physical design of a p.c.b. or circuit
wheres the desigoer nas to provida sll tne component
positions and che computer systes csu plot and
isterconnect them 8¢ indicated by the user. This is
more like an electronic draving bosrd and can perhaps
be better designated "computer-sided Arsughting”. At
the next level, the computer can be provided with a
circuit sad organise the cospcoents snd position them
to give ap optimum lsyout design. At the ultimste
level, especially in i.c. design., Lhe user enters the
isputs snd the required nutputs snd the computer csn
then follow specific rules to design the circuit
that vill meet the requiresents.

Kot only csm computers sid the designer to
produce the circuit, but taey css produce the
necessary masks or stching patterns sod be linked to
sutomatic machinery to produce the finished product.
They can provide 8 list of parts. They can sisulaste
the circuit snd check that it will perform the
required tasks. I.c. design toole can also check
thet the circuit obeys the design rules and that
stray cepacitence vill mot damege the citcuit,

Testing is ao iotegrsl psrt of the design
process. Design systems cem test the circuit defore
it physicelly exists and then uss Che ssme test
pattaras to test the prototype and fimasl product
when it has deen made. There is also 8 wide renge of
conputer=-sided ctesting (c.s.t.) equipment wnich is o
separate bresch in its ows right. ... (Blectromicy

Vireless Verid, March 1986)

Autonstad voll fafermgtion [1

A turn-key computer-costrolled Rolldata systes
vae osterted up recently for Dosohue Isc. st its
seveprint aill jo Clornont, Que., Consds. The
otertup took only two weeks snd progressed very
smoothly. Th) sevly installied system is used in the
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roll fipishing area, providiag iscreased efficiency
through its fully sutomated warchousiog capsbility.
2011 appearasce is improved witha a cocristent
labelling operaiios. Productiom. skipping. snd
ioveotory status are astomatically rv:corded and
updated. The systeam also commusicates production
run ioforwstios asd shippiag records to the host
cosputer at the aill.

The operator statioss isclude CRTs and priaters.
At the order estry asd accoustisg stations, Rolldats
“andles mill order. cwetomar, ssd trim information,
as well as locatios asd currest status of
investory. Thesc may be received from the mill's
host computer or msnually eatered and edited.

Io the viader ares. Rolldata gives fuil contiol
of production sequesnce and sumber of sets ordered,
and signals the operator vhes to complece tria. The
Rolldata system crestes toll data records asad
updates the trim schedule.

When the roll is ca-scale i® the vrapper sres,
the operator scass a bar code os the roll. The
computer identifies the roll, re.ds the scste
weight, sssigas a roll idestification sumber. stores
the productios dats, assigas isveotory, and
transmits the trassactioe dats to the host
cosputer. Error sigsals are displayed for the
supervisor's sttestios, as sre weights,
wrapping instructioms, asd storage some
destination. Roll lsbels with bar codes are
geperated. The system handles sisgle rolls and
wulti-roll packs.

Io snipping. the schedule is viewed on s CRT.
The operator way epecify a warehouse 2008 to be
shipped ar & umit or bar code scan the individual
rolis to be shippud. Updated isformation is sent to
the host computer.

.cder entyy sad production sad shipping
inf tion sre ically coaveyed betveen tie
host computar aad the Rolldats systes. All
inforwstion for the roll fimishimg process is
cootained in & resl-tims, fully redundant dets
base. The system is cosfigured ss s pair of
cosputers wvhich are cowpletely redundsot in
harduare, softwars, and dats. ... (Paper-Trade
Jogrmal, January 1986)

Toxic -waste ‘cnstrol
~OR1C Daste roettel

A comsputer system to help operators of toxic
vasts dispicel sites costrol asd contein vastes is
being Cested at three toxic weste disposal sites.
Lehigh Upiversity’s Genzox systes shouid be ready
for commercial wee by 8id-1986. The systes cso be
sccessed by am sugiseer vis telephome. The engineesr
provides information sbout a haserdous wasts
dispossl site’s wastes, sad gesersl geologicsl,
hydrological asd soil swd rock mechemics date. The

ke fi i 1 I
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characteristics and climste fluctuations in the
sres. It thes determines whether the site has the
potentisl to contamimste grouadwater or surface
vater, recommends perticelar field studies and
provides recommendations on specific comtrol or

costainment strategies. (Chemicy. sad Eeginegripg
Newg, 14 October 1985)

cers -contyol - e dispesel

Tomorrov, meet of Bricain's veste-dispossi
officers will see s mow computer syetes which could
ssse the country's wasts disposal prodblems.
Nerbingor, as the syrtem is called, vae developed by

sciestiscs at Harwell. All the parameters related
to waste masajeasst are fed into the aystem.
alloving managers at the touch of s few buttoms. to
exsmise all possible ways of disposing of wastes.
With the systen marsgers can plao ahead fo- up to
20 years.

Dr. Philip Emshbrook, the seaior sviesmtific
officer of Marwell’s eoviroomental science group.
believes that Harbisger vill prove a valuadble legacy
for uhoever takes over the wvaste-disposal operstions
at the end of Marck whes Britain’s metropolitan
couaty coswscils and tne Grester London Council (GLC)
are abolished.

The system has zliready proved useful in
linag Eoag where it has been used to plan waste
disposal for the whole territory - with a
popelation of some five million - during the
past 22 to 18 uoaths. Thne initial development
of Herbiager was financed by tne Hong Kong
Goversmeat. Sisce the early work io 1982, the
project bas beea jointly funded by Harwell and the
esgiseering firm Binoie and Partozrs of Yo-g Kong.
(This first sppeared io Mew-3cientist, Londca,
16 Jammary 1986, the weekly reviev of scie..ce and
techeology. ) !

Bicrecouputer is immamological tests

Gesesches has seveloped a dedicsted
wicrocowputer to isterpret the results of
immusolegicsl tests. TiterCalc could cut the Cime
of sech tests from two hours to two mioutes. Most
immsnological tests use a spectrometer to anslyse
sampies to vhich antibody has been added. It ctakes
time o plot all the results of various ssmples and
calculate the coscentration o” the target solecule.
GCeseschen ssys that 70 per cent of sll molecular
biology smd cliwical lads do st least 1C of these
ssssys/day. (Tnis first appesred ic Mew Sciestist,
Losdos, 10 October 1985, the wveekly review of
sciemce gnd tecmnology.)

PE-for-process control

Persossl compitars are oeiag sdspted for use in
process coutrol and mooitoring. Fisher Controls
Intal has developed s PC interxface to sllow Digitsl
Rquipmest PCs to be used to control Pisher's
distributed process control equipment. Cyborg's
Isasc 3000 isterfaces between process senscrs and
180 or Apple lle PCs. A high-speed option can
handlie 200,000 samples/sec. Allen-dradley has
introduced s sev T30 industrial terminsl for use
with the [BN-AT PC and s statistical software
packsge to record, analyse and display dats from
iedustrial processes. Rosemount’'s oew Systes 3
distributed process control systes does not require
& supervisory computer. Texzas Iostruments' new
PNS50C programmable logic controller provides most
of the batch features of a diunwud process

system. Other imetr [] y introduced
iscluds Tazas [setrusents’ mulli.cat hydrostsatic

tsok tressmitier thst momitors tenk level,
tempersture snd density with no soving parts;
Secimas Isdwstrisl's hydrocaroon sasiyser aad oxygen
ssslyeer sad WDA Scientific’s continuous toxic gas
wositoring system. (Chemicsl -Week, 30 October 1985)

¥ine -tagting

Ace wise tasters sbout to becows redundsnt?
Objective computerised tests are chaliemging the
dalicate and subjective art of judging wimes by
mouth. Developed Ly the Dutch Food Amelysis
Isetitute in Zeist, the mev tests swploy chesicsl
detoction to identify vinés by ares and By variesty.




Ay~

To work out a wise's sres of origie,
researchers use 3 scandard piece of laboratory
apparatus, called am atomic abeorptios spectrometer,
to determioe the cowcesirstioss of a wioe's trace
eleaents. A3 the soil of each vise-producing asres
contains a characteristic combisation of these trace
elemeats thar ends up is the grapes, the diastrict
can be identified by asalysing the wioce.

This is done with the aid of & computer which
uses pattern recogoitioo to saalyse the tell-tale
trace elensots. Rawv data are extracted from the
wine. Establishing correlations detweea differcot
bits of the darc makes it possible to reduce the
initial information to more recognizable clusters or
patterns. This produces a usique "fingerpriot” for
eacn different area.

Dr. Henk Maarse, bhcad of the institute’s
flavoutr divisioa, is workiog on a comprenensive
screeaing system to assess the overall composition
of different wines from differest asreas. This could
detect wines asdulterated with cheaper varieties or
with synthetic aromatice such as dierhylene glycol.

Here the Dutch iostitute faces sose competition.
Hewlett-Packard, a Silicon Valley compucer and
isscrument firs, has just spoounced a detectiom kit
for diethyleoe glycol, which vill register its
presence ia concentratioocs as lowv as one part in
100,000, It too uses gas chromatography to separate
out the organic compooents of the wine. As the
different compounds are drawo off by beat, any
diettylene glycol can be picked up by an extremely
sensitive detector.

Dr. Maarse's machine would go further. He
eavisages the test’'s two strges - chemical analysis
and pattern recogpnitioo - beiog lioked sc that wine
constitueats fed ia at ooe end produce print-outs
ideocifyiog the wines sod their origins at Zhe
other. But the necessary computer library of wine
fingerpriots will take years to develop. More than
000 d:fferent organic compounds are present in wise.

Such s test, wheo it arrives, could team up
with ean existing data-processing and weighing systea
whucn provides grovers with detailed information
about harvests snd wvhere the grapes from different
grovers are stored. Developed by Philips, the
Dutch electronics multinational, the Racepte! systes
was installed recently io the Nuits-Saiot-Georges
ares ot Bourgogne where Freoch growers may not
produce more thac their allotted quota of grapes
per hectare. In each village the quotas are
decided by five "wise wen”. They assign & limit on
the harvest of esch grower oo the basis of
prevailing weather, soil conditioos and local vine
diseasss.

Operators of the system, who use s weighing
unit, computer sod prioter, record each quota.
Thea, at harvest time, esch grower’s cootribution is
veighed. A refractometer determines the alcohol
level and sugar costest of tha grepes. This makes
the awarding of "origia appelations” s more
objective art - though the fimsl distisction
between different blends of wines may otill resain o
job thst wine tasters do better than computers.
(e Gconomist, 15 March 1986)

Eisctronic-tag trscke sslmoe

Scientiste from the Natioss! Marime Pisheries
Service io Washingtos Stete ere expevimenting with a
nev vay of tracking wigretory salmon. Before
juvenile ssimoo leave the hatcheries, ocientists
inject them with a tiny electromic tag. The tag
respoads to & 400-kilokerts sigws) emitted from
monitoring points in dems slong the Swake and
Columbia rivers.

An antennz oo the tag picks wp the signal from
the monitoring poiats and throwgh isduction curreat
arives the circuitry of the chip. Each tag contaias
a wmicrochip that is prograamed to emit a unique
sigoal wnen activated by imductios.

The survival, distribetios, and migration rate
of the salmoo is recorded without having to handle
the fish curing their jourmey to the sea. Excessive
handling cap cause stress and desth.

The information collected will be filed on
computer. Later tais year, sciestists vwill be adle
to call up toe kistory of imdivideal fish as they
migrate.

In the laboratory. the sciestists will study
the effect of tne tag on the fish awd Jetermine the
mioisum size Chat could be impregsated with the
aevice.

The package containiag tbe sstesns snd
microchip is 1) willimetres long end 2.1 millimetres
in dismeter. It is called a passive integrated
transponder, and wvas developed by Identification
Devices of Denver, Colorado.

The Bonneville Power Admioistration is financing
the work becsuse the orgamization is responsible for
finding out what effect hydroelectric power plante
have on migratory fisb. (This first appeared 10 New
Scientist. [6 January 1386, the weekly reviev of
science and technology.)

A crowning achievemest: - compateriged-dentistry

Computer-sided manufacturiag may soon come to
the aentist’'s office - and gettiag & tooth crowned
wil) never be the same. GCose will be that lockjew
feeling while & mold is smade of your mouth, gone the
need to return once or twice to bave tie crows
ficted. Inscead. the dentist will make s digital
"map” of your teeth, theo use that map to turn out s
replacement tooth oo the spot with a
precision-milling machioe.

The system is the braimchild of Frangois Duret,
s 38-year-old dentist from Grewoble, France. Using
nis wife Elisabeth as a guimea-pig, he recently
demonstrated it for s gatheriog of dentists. Duret
first poked s so-called optical probe into
Moe. Duret's mouth. The probe, moC much bigger
than 8 cigsr, vas hooked up to & Digital Equipment
Corp. minicomputer. i .hree-dimensiooal image of &
row of teeth appeared on the screea, ioncludiog the
lower-right premsolar that seeded croving. Then
the computer desigoed a crows sad guided the grinder
in making it. The wvhole process took apout an hour.

Duret, who has speat 14 years wvorking on the
concept, has joined with lessson Isternstionsl, a
startup in Vieone (oear Lyos), to market commercisi
systems expectad to stert at 818,000. HMennason is
looking for partners in Japes and the U3, where it
hopes to hit the mserket by early 198). (Reprinted
from the 23 Decesoar 1985 issue of Besiness Ween,
{e) 1985 by McGraw-H{ll, lac.)

tomputars in-the basemsat

Wnhen energy-cossciove Swedss tsalk about their
homs computers, they may asss the machine jo the
basement that controls their buildisg’s nesting.

‘The device, called Diana, is & splea~vff from research
st the University of LinkSping, ins southirn Sweden.

sweden has instslled 130,000 hest pumps of
different sises over the psst thres years. They
take heat from sir or weter outeide a Ouilding,. and
put it into the building’'s beating systes. Although
hest puaps are chesp to rus, they are expensive to
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buy. “So youw wesat te res thea as oftes ao
possidle.” says Besgt Besgtssce of the uaiversity.
Is large buildisgs. this crestes s probiems of
coatro!. Electremschanical switches will alvays
switch oo the first is & lise of pusps, for erample,
rataer thao balascisg the ided. A computer,
howvever. should easily be sble to make the right
decisions.

Bengtsson first developed a numericsl model and
thea a programme e work ea existing machines. But
bhe could sot find s competer to hasdle enough
chanoels of digital asd seslogue dat:
simuitanecusiy. se be designed Dians. The machine
cen handle 40 chenesls of deta, froma sensors sud to
coatrols. (This first appesred in Mew-Sciemtist.
Loodos, 6 Febreary 1906, the weekly review of
scieuce and techeslogy.)

worker's-friemd

Desktop persomal computers have helped automate
tasks for willioss of effice workers. But what
about the millises of empioyees in factories,
warehouses, asnd other workplaces where a deaXtop
computer, or eves a pertable, is impractical?
Nationsl Datacomputer Isc. im Billerica. Mass..
thioks it bas the ssswer: the first hasadheld
computer that is campatible with the IBM Personsl
Computer.

Like existisg hasdheld dats collection
teruinals, the two aad a holf pound Datacomputer
lets a wareh or £ y worker quickly gather
dats for a compwterissd imwestory or
msterisls-handliag system, eliminating the need
for paper forms. But the $2,995 Datacomputer
prosises to be far wore flexible than s simpls
dats termninsl. It cas be programmed from soy
IBM PC using coavestional computer langiages
rather than the propristary systems used for dats
tersisale. Accordiag te officials st National
Datacomputer, a sew divisioa of 18-year-old Computer
Systeas Engiseering Isc., that festure should make
it essier for custemers to tailor their progremmes
as needs change. (Repristed from the 24 March 1986
ulnc) of Business -Ueek, (c) 1986 by Mc-Crav Hill,
lec

Sharat leavy Electricals Led. (BHEL) RED
Division will wtilisa patters recognition snd
issge procsesing msthodelogy for welding
1nspection. This is ewe of the techniques of
noa-destructive testiasg (MDT) where pattera
recognition ssd imags proceseing is useful.
Other techaiques wsed imln sechine vibration,
eddy curreat, sit and tic emission.
These sesasors previde i.cru-t informstios about
the integrity of critical cemposents, e.g. drilling
machines, sircraft wings sed pscomskers. Automsted
techniques for MDT could be as important sres for
dsveloping couwstries where the msiotenance of
sechinery, power plests aad structures is
crucisl,

The decisien takes by BMEL is partly uud
on UNIDO's nmt [ i P

3/ UNIDO/IS.609, 14 February 1986,

-23 -

PACTORY ADTONATION

in purssit-of CIN

CIM, or computer iategrsted masufacturing. 13 &
steategy for wisaiag in manufacturing. CIN is the
sharing of facturing r related to
informatioa collection, storage. processing. and
distributios in such s wey as to optimize the
performance of ihe total esterprise. This includes
the informstion se:essary to costrol productios
equipment. The good sevs is that CIN is avarlable
to anyose; Lbe bad mews is that you msy have to
chase a fev raisbows before you fisd this particular
pot of gold.

CIit's attrectioss are mssy. isclwding:

~ Usiform essy access to busioess,
engineeriag, and factory datas,

- Minimsl dats redusdsscy,

- Simpler updatiag of data by elimimating
currescy probless,

- Timely availadility of sew product design
and esgineering chasge motices to all, and

- Raalizatios of a truwe closed-loop control
system in which automsted production and
matsrials handling equipmest sre tightly
coupled to the manufacturing planaing and
comtrol system.

It eownds like a good ides, awd it is. But
before you rus dowm to the corser store Co buy a box
of CIN, take a look st what's iavolved. CiN's
promsised payoff is based om the assumption thar a
measurable improvemsst is dats sccuracy snd
consistency will be derived from sharing computing
resources scross such traditiowal functioasl
bouadari.s as surketing, engineering, materials.
production, quality assurssce, sccountiag, hussn

- and g sl masag . The implications
of this u-cm are considerable. Thie article
aims to shed light on them by discussing &
particular esvirosmsat that, o8 the surfeze ot
least, would appesr to seed CIN.

The Wicroelectronic Circeits Division (WCD) of
Hughes Aircraft Co., Loag Besch, Cslif., currently
assembies & varisty of hybrid sicroelectronic
circuite. MNCD operstes im & vertically istegrated
mssufacturing metwork; the divisios buys substrats
and semiconductore from a sister divisios anc sells
hydrid circuits is small, ruggedised packagas to
Nughes divisions that make larger systems. Thne
hermeticslly sesled pschagen costais semicoaductors
and other misiaturised composests. About 120,000
circoits are produced per year, is some 400 different
varieties, gemerating srousd $75 million io esles.

Nughes NCD recently ssslysed the factors that
drive microcircuit costs and determined that the
technology of advanced msssfacturisg coscepts such
80 CIN vae seeded to schiave the quality,
productivity, ssd cest performsnce levele demsnded
by the marketplace. Progress to date hss resulted
18 two continents of sutometios snd severs! islands.

The two costisests are made wp of spplications
groups that azecute on either the business or the
engineering computer. The business computer is sn
188 4381 nuiq 906 snd CuS wader VN, Components
of the masuf ing v se plenniog (MRP 11)
systes executing oo the business computer isclude




the homagruwe ssles erder and jpurchase statws
aystems, as well se BN COPICS msdules related ke
bills of materisle, preducti ting and
plasciog. isvestory accoustisg. materiaie
requiremsats plamsisg. shep erder relesse.

The enginseriag computer is a BDEC VAR 11/7835.
It is wsed to onppert circuit desige sed asslysis as
well as physical desige. Virtwal ternisal sccess to
the VAL is provided by as ATAT System 83 ewitch sed
aw Etherset LAB. There is a bridge teo assther
division's eagineerisg computer.

The several islands include oa sstematic
materiale trassport system that is meswelly serviced
by flow racks. As astemstic sterage sed retrieval
system is iestalled and is being checked eut ss a
replacement for the flow ks that ly stere
the work-in-process (VIP) imveszary at the beed of
the computer sssisted mssufacturing (CAN) lise. The
CAM lise is populated wich a miz of sstemstic
sssembly sed test equipmeat frem Cesersl Ulectric,
Heviett-Packard, and Nughes Indwstrisl Predacts
Divisica- A secosd. scaled-dowm CAN line snsves as &
test bed, or proof of mesufacturisg (POM), lise. It
is the POM iine where all sev preduction equipmsat
and computerized costrol systems are wverified.

Compared vith most isstallatiess, lughes KCD is
s techonologically modern electreswics mammfacturing
plast. Yet the divisiea’s sesior nssegament hes
cause for coacers. Competitios is pushisg the state
of the art. Is this divisiea's relatively shert
history. thers have been major chasges im the product
linoe. At ose time the division made cempowents for
digital wvetches; wow it makes bybrid civcuits. The
macsgers know from esperiesce that tedsy’s vissing
product msy mot be tomorrow's. The strategy for
survival is to be a custom shop.

To pursee tis custom shop coscept, Hegbes NCD
set up s CIN progren sader its Preductivity
Eogineering Department. The pregras staff determised
that Hughes NCD°s highest priority is the sear ters
should be to iwplemeat the missing elemsmt of ite
manufacturisg resources plamsisg (MEP II) systes.
This geterminstioo led to crestios of an sdvasced
shop floor costrol (SPC) o stem preject.

There are three categevies of SFC system
requiremeats: fusnctiossl requiremsats, performeace
requiremests,. and sdviaced CIN architectere.

The SPC's functiosal requiremests cse is ters be
subdivided ianto four eclemests: cesfigerstice
contzol, priority cowtrol, capecity ceatrel, sed dsts
collection. The comfigurstion ceetrel slemsnt mmat
ensusre that esch product is predecad to the prepsr
enginsering revision level, ssd thet the tracesdility
requironsats sre met. Cosfigwrstion coestrel ispliee,
therefore, that sll msintessnce te relesssd preduct
desiges, process plass, preduction line ogquipmest.
and workstetion staffing sutherisstiese amwet be
evaluated in terms of mwtusl dependencies.

The priority costrel clemset swet previde the
ability %o pt and ssietsi £ 4 s

mees
that have bees relessed to mssufacturing preductios
by the materisie plsamers. It ewet slee provide
detailod schaduling by wark contre, provide o daily
disvateh repert, assigs werk Co werkstations besad oo
priority, zed provide mseuf fag oxd totus o0
demand.

The capacity contrvl clemsnt amet vepert
enceptions, which are idestified vhen asctusl copecity
wtilisation devistes frem plansed stilisstion. Ae
isput /output contrel report fis gessveced te bighlight
veristions in ispet sed output velmme.
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The data collection eloment must capture sll of
the atomic leve! data msaded te serve Moth memagerial
sccountiag and fisancisl sccesstiag. Tae factory
dats termisal (FDT) amet swppert beth heyboard and
bar code input. The FOT must alee awpport
icos—eriented isstruction displeys.

The shop floor cestrel system’s perforwence
requirenear. are determincd By tae time-critical
iateractios b the ios eperetors asd the
processor execwtisg the SFC oystem. HRoutise
trassactions are exzpected te have respoase tises of
lese ‘than oot second. On the other band, query
respoase tines vill cbvisusly depesd oa the complexity
of the query asd the isterwsl data structures.

Up to this poist, the Bughes NCD SFC eystem
looks mech like other SPC systems. What pets it
agart is its emphasie on aw "sdvaaced CIn
srchitecture™. This suphasis includes the linkages
sesded to integrate the SPC syotem with The sutomatic
materials hasdling equipnent sad the computer sided
assufacturieg lise.

As the corsersteae of its advanced SFC system,
Hughes NCD selected sed iwstalled a Stratue/32. This
32-bic, fauic telersst couputer series is desigued for
uninsterrwpted opersties witheut datas loess or
performance degradation sad witnout soy specisl
applications software requireaeste. Tne fsult
tolerast architecture asd ¢ iom pr ing
orientation of the Straws YOS (virtwal opersting
systes) natched picely with the requirements of the
sdvanced SFC system.

The ad d SIC oy wil se imterfaced to (as
opposed to integrstad with) the business planning
systems on the IMM 4381 and the esgimeering systes
executing om the DEC VAX. The phyeical path for
these isterfeces will be bigh-syeed commusicstion
lioks capable of supportiag peer-to-peer session
protocol.

On the shop floor, IBN PCs vill serve as the
stecdard fectory dats termisal. These terminale will
perform the dual fusctiows of isterfscing to the
workstatios operstor asd servisg o9 a store-sod-
forvard setwork mode to isterface to CAM lime
quipment. The IBB PCs will coemect to the Strstus
(either via a LAN or directly; the choices are otill
beisg evaluated) ssd te the CAN lise equipment (via s
high-level protocol that also bas yet to be
determined).

This is the esviresmest, ssd the mear-term plas
for it. Bet eves this limited step toward CIN
produces prodlems, meet of whice sre iatertvined
technical snd msnegemsac isswes. Becswse sany
techaical details are oot yet resolved, the scope
{and therefore the cost sad the schedule) are
somevhat opec-ended.

Coscern over tae added cemplexity imtroduced by
the istsgrated archi divieion smong the
project spossors. Sema believe thac the pursuit of
CIN is too risky, seé thet comquest of more islande
ie the way te go. Others asgue cosviscingly that if
fategration is abundened in feveur of ae scditionsl
iodependent system, the resuiting epen-leop cestrsl
systom will be wancostrollable. fo one seons to know
nov to quantify the velus of o closed-lecyp eystem.

Over the past seversl yesrs, mssy people have
called for wesres te wemege systom developasst
projects. The dp oheps wers glad Lo share the
rovponeidility for getting oystems cor.actly defined
snd implemanted, sod grass-reete swpport for CIN
projects is mow quite evidest. But this raises o
whole sev set of preblene.




e

The first ie that these graes-reots projects
somstings have too ssrTew & support bese te
appreciate thae preper oystemic relatiocsships. Now

ve bave the 4p people rep tieg the hnicsl view
ord the meers represestisg the weer view. But wea
still sre sot getting emough of [he esterprise view.

Uhen we do get the eaterprise view, it may not
ba couwpatible with either the techaicsl or the weer
vieve. For le, im ioss like Nughes.
where there is stroag suphasis ea selviag predlems
end cestrolling costs at the leweet pessidle level,
it way be difficelt to get corporste swppert for
broad cencepts like CIN.

There is also the problem of getting ssfficiest
funding for the develepasat sad implessstatiocs
effort. A susll division like Bughes WCD could
easily opesd 10 par cest of its assual ssles o0 a
preject like as advasced shop fleor cestrol
system. Sisce seftware developasst costs sre sot
capitalized at Mughes, division masagers seed stroeg
evidesce that ss investmest is CIN will deliver the
preoaised bewefits.

Secssse axny of the besefits of CIN are
expected to reswlt frem the whola tursiang oet to be
grester thas the swm of its perte, this stromg
evidence is hard to ceme by. After sll, isleads of
autematios sre werely clemeats of as epen-lecy
coatrel gystem. The loop wmight also be closed
through assusl istervestiom or tarewgh swtomstic
liskoges and shared data. It is very difficslt to
queatify the sdvastage of so swtomatically closed
loop over a masually clesed oms.

Asotuer difficulty is that departmental
barciers have bues jo existesce for soms time. The
flov of isformstios is wwch grester withis material
costrol thes bet say, ials cestrol asd
productios plassing. 30 the valws of & comwonm,
istegrated datasbase is sot readily eoparest. Is
micrcelectronics mssufacturing, there isa’t eves o
strong need for desigs engiseering to be tightly
coupled to process esgissers. Wnile prodecibility
cips must be commmaicated from process esgineering
to the product desigsers. s better way to do this
wight be a shared model that desigs asalysis could
use to idestify violetioes of prodwcibility
stasderde. s this way, desige asalysis might
evolve €O an expert system.

Noreover, ssgiseerisg end wessgement systems
require differast computer hardwsre attributes.
Sagineering requires immediate resposse to msistsis
creative monentun relsted to desige engisseriang, ard
8 vary powerful cpw to sccommodate mstris
wesipulations. Nasagemest systems, os the other
hasd, densad fast saquentisl precessisg of
reletively large emcuste of data.

VTactory comtrol computers suet be extremely
reliable and aleo cepebdle of tise-critical
transsction processing. Por these ressoss it ie
probably savise to jstegrate the computer hardware
per se. This vwill be true at least wetil
sssocistive mewories ere cost-sffective sad computer
pover is msesured in BIPPS (billiens of imetrwections
par pico sscond).

The third prodblem is relsted to obtafning
consencur vithio & decontralined preductios
coviresmsnt, Owce s msssfocturer achieves the gosul
of besoming & custon ohep, the nssufacturing cosntrel
systen will meed to be gemarsiised snd table-drives
te sccommodste sesy mesufacturisg eaviremmsets weder
ons roof. But the cost of ganeralised softvere is
,n.cu than the cont of epecislised seftware

dioregarding the coot of wadesirable duplication).
Sanll opersting wnits coen’t afferd to duild

genaralised softwvare. sad the corperste celture may
sot serwort stasdardised, geoeric. peckaged
solutions. The ressit has bees the preliferatios of
wsny different and bighly teniged facturing
contrel systews. So the cerporate elemect woa't
develop CIN support seftwars and the eperating weits
can’t. (Dy David L. Duttea, & semier cesssitast for
sasufacturiag systems at Mgghes Aircraft Co. ie Loag
Beach, Calif. ea 1 Pebruwary 1986). (Repristed with
permicsion of Detemation megazine. ic) by Techeical
Publishing Conpsay, A. Dusa sad Bradstrect Compesy -
all rights reserved)

The-CLN-connection

Wnifie there are asay exsaples of sodera on-lise
facteries spproachisg a true computer integrated
msufacturing (CIN) state is the world todsy. the sad
trethn is that the grest mejority of semior mamsgers
(chief executive officers. chief operating officers.
vice-presidests) of the worle's mamsfacturing
companies heve sot come forth to embrace ssd promote
CIN i» their conpanies. In this article, we'll
explore the many ressess for this impasse asd offer
seme ideas oa how to get top masagement swpport for
Cin.

At the outset, top massgemeat esthasissa for
CIN jis hampered by the ters computer istegrated
ssaufacturing itself, sed, more specificslly, by the
word computer. Too masy exscutives still view the
computer as as ememy, oot as ally, and as & cost,
sot & conpetitive asaet. While this view will
chasge 85 more cosputer-oriested executives come
aloag. the presesce of the word computer oftes
obecures Che moet importast word is tpe CIN
coacept - imtegrated. Computers and moders
isformstios techmoiogy are wmerely tools that allow
the iategratiom.

Thes, to diffuse ssy jmitisl segative resction
to CIN, it is often bemeficial to reledel it with s
broader cowceptual term such as moders imtegrated
samufacturing (MIN). NIN j¢ shows supported by its
thrae basic composents - CIN, total quality comtrol
(TGC), and just-is—ctime (JIT) production
prisciples. Noviag from a focus oa CIN to MIN has
the added advantage of shifting mssufacturing to &
®ore strategic cosceptusl level and swey from the
shop floor level it cerrestly occupies is many
enscutives’ minds, i.e., isn’t CIN just more

facturing tion?

Thes too, we mest change the asrrov wey is
which szecutives comsider the scope of
menufgcturing. All too oftem, sesior mesagemeat
locks at the ters msuefacturisg as meaning
productios only. Thus they think BIN spplics only
to & very marrov segmest of their operstioss.

Joe Marringtos, tha father of CIN, has
eotablished as s basic CIN tesst thst mamwfacturing
includes the entire spectrum from design Chrough
productios throwgh distribution to sftersaie service
and swpport is the field., Dy tresting this as owe
costiswous spectrus., we enceurage comsiderstios of
the total f iog » and coe sveluste
totsl cost, total systes solutions. Furtherwore,
prowoting this view helps emhonce intracompany
commweication snd cooperetion by eroding the meny
wells compesy mansgement has built arousd fusctiows
is their organisstion.

Neeh of the prodlem of enlisting top mesagement
support for WIN lige in the dackgrowsd of the
typical US msnufscturing compasy executive
officere. Studier have shown that most of thes come
from legal, financial, or merketing bachgrounds,
sichough more are cowing frem memufacturing letely,
(I» CGurope and Japes, more sxrcuCives heve
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ctraditiosally come from techmical bacigrowads.) As
a reswlt, most US top executives just ares’t all
that isterested ie masefzcterisg. They dan'’t
undarstend masufacturing as it wvas five to 10 years
ago, wwch less as it will have to be five to 10 or
eves 20 years is the futuwre.

This isa’t meast to be & slight sgeinst these
exzecutives - masufscturieg just isa’t ctheir bag.
Masy of them are uwsed to viewing massufacturisg as a
cost cestre with relatively fixed perforsasce
characteristics. The compesy’s prodects that are
this cost cestre’s output are oftes too late, too
expessive, of issefficicet quality, or al. of the
sbove. Top masagemesat has to be made svere of Cthe
fect thar NIN offers besefits that allow ws to
chaagge the performasce charscteristics of
wamufocturing so that a masufacturing company cas
gais ard meintain competitive ad age is glodal
wmarkets.

Yet, the meation of msmufacturing strategy russ
wp agaisst asother roadblock at semior sanagement
levels. If there is any spprecistica of
masulecturing strategy st sesior mansgement levels
(hov mesy masufacturing companies have a clesrly

articulsted asd d stat of
wansfecturing strategy?) it ie liable to be focwused
os traditiosal tes of facturing strategy.

These deal with decisions abost verticsl
istegration, productios techsology. plast location,
capacity, production systemg, lsbour force
compositios, etc. Nany executives tesd to view
these as ome-time decisions that, coce made, need
little reconsiderstion ~ maydbe a perfusctory review
every five to 10 years. In reslity, msking
decisions on these items iz sa oagoisg process as
technology, costs, and global competitive comditions
chaoge-

While these traditions]l msasufacturisg strategy
vievs are importast, they fail to cossider the daily
bases of competition ies mamufacturing - the way

ies sre ed ia the market place as well
as in their finsecial reports. Is footbell, what
counts in the end is bow well & tesm blocke,
tackles, passes, kicks, and ruus, sad blends these
basice isto an oversll comperitive r .

Analogous messures of ssnufscturing performance
include such fusdsmentsls ss:

- Mew product developmeot lead time,
- Cumulstive mssufacturiog lead time,
~ IavesZory turns,

- Quelicty levels, and

= Total cost per uwoit of productios.

Senior mansgers must comtimuslly pay close

sttestion to mspufacturiag strategy objectives thet
dd these b of compstition is their
industry. The constamt focus of their thiokiag must
be to search for competitive sdvantage io these
funisesatsles of msnufacturing by which they ere
msssured is the resl world. Io short, masufacturerse
sust tace the fact that, witimately, they compste os
the basis of their sanufacturing capshility.

Too often, ssmior ssnsgers viev CI¥ or WIN a0 o
cechnicel satter to be delegsted to the lowsr, more
techoicel lavels of mensgement. 1Ise’t TQC just
inspacting parte betcer? Isn’t JIT msrely
vesrranging lines or reducing setup times? 1len'c
CIN just hooking 8 few computers together on the
ohop floor? Obviously this ie & sisplistic viev of
WIN, What ie so frustrsting for meny esecutive
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officers is thst CIN keeps budbliag back up to them
time asd ageis after they thought they'd sclved the
“problen” by delegating it swvay.

Ia y2ars past, lower-level massgers wvere able
(and sllowved) to buy individual machime tools.
computers., or other equipment. Now, ama
increasingly ie the future. as all these pieces of
production aschinery, desigr equipmest, mat:erial
handling equipment. and computers muet fit inco
subsystems and, in turs, into a total NiIN system, mo
one departmest head should make am independent
buying decisios for equipment or systems that do mot
fit insto an overall corporate NIN plan. As the
systems to be bouwght become larger and cut across a
wvider nusber of ccupany fusctioas. the buyisg ceatre
has moved up commenswrately. Osly the compasy's
executive nfficer and chief opersting officer (or
even the board of d:rectors) cas make such
conpanyvide buying decisions. Noreover, the cost of
swch larger systems ie such that top sanagemesnt must
approve such large expenditures. Decisioas about
BIN planping. implementation. and spending will
increasingly ead up o8 sesjor mansgeaecat’s desk.
Coapasy executive officers cassot delegate the NIN
problea svay.

Rany top mansgers’ foot—dragging on MIN seeas
to stem from their belief that WIN can’t be
fisancially justified. Tneir thisking is tied to
old-fashioned iavestment formulas, e.g.., returs oo
1avestuent (R01) and set presest value (WPV),
equipmest justifi.atios, and a short-ters fisancial
outlook thst meglects consideration of strstegic
besefits (flexibility, reduced new product
development lead tinme) and long-term competitive
success.

When viewed as & totsl progras, HIMN can be
financially justified by currest R0l or WV
formulas. The root of the so-called
cost~justification probles is that wmost compamies
sever approsch MIN fros s total program viewpoint.
Most existing MIN plans are genersted in & bottow-up
proc.:ss awd thus lack the vision, scope, strategic
impetus, asd cohesi s y to gais
competitive advantage in world markets. Totsl "IN
programs have overvhelmingly sttractive fimancisl
aod strategic payoffs.

In many cases, it is important to viev the cost
of a total WIN progrem at the margin. There sre
nany projects in a MNINW program that will overlap or
duplicate capital spending projects siresdy plsnned
or sllocated for io a company’s five-year capitsl
plan. Ofcen, NIN planning efforts involve &
redirecting of existing plans, especislly in hignly
decestralized compamiss. Thus, it is importent to
net these costs out of tne total WIN progres cost.

Often, top managensent say wast to support MIM
but they simply sre overvhelmed by "solution”
input. Thney sve in & stste of paralysis because
they don't kaow which of the many MIN solutions
offered by their own people, consultants or vendors,
is the right one.

To add to this confusion and paralysis, most
conpenies leck the orgenisstionsl structure or
staffing that gives sny one individusl the chaster
to pull together the entire MiM picture. Propossls
for parts of the MIN solution come from ssoy
different sources within the company. Thus, top
wanagenent sever gete to sse & totsl WIN program,
ite cotal cost, or, im particular, its total
benmefits.

Pinslly, many Cop mansgars ere Coo isolsted
from the tremendous pace of technological change
occurring in the world today - in Cheir imduetry ss
vell as im others. Mot only sre they unsvare of
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projress ia mesufacturing ie other imdwatries asd
coustries. but they oftes don’t sefficieatly
sppreciste the progreas (or lack of it) evidest im
their owe desigo cestres. plasts, or distributing
cestres. For them, & trip %20 & plast is a wrirlvisd
tour of & motified-in-slvance, spit-shised facility
with little dialogee exchasged ovar resl-world,
day-to-day massfecturisg problema. MNasy executives
are wot sufficiently involved ia their core
business - manufacturivg. ...

People are the main impedimsst to MIN
inplementatica. WUe have more techaology available
thaa the aversge comgaay could implement ia the pext
10 yeasrs. People resist chasge and often lack the
knowledge secessary to chasge. Owly educatios and
training will these problems ot sll
levels of the company. Note that this eotire
article really deals vith the educatios and trainisg
of semior management?®

BSoth words, educatios amd traising, should be
gives full comsiderstion. Traiwisg is the how,
education the why. Often. with regerd to

facturiag wodermizstioes today, the why is as
isportast ss the haw, from sesior masagers to shop
floor employees.

txperience shows thst compasies shaould be

prepared to spend in excess of $1,000 per worker per
year is an osgoing education ssd traisiag progrem to
upport the technical and cultursl chasge necessary
for MIN. Such am owgoisg progrem gemerslly
reprasests 3T to 102 of the cost for NWIM capital
equipment. Top mamagemest sust be prepared to spesd
an order nf magenitude more than most of them are used
to spending to emsure thet all their people are
educated in the strategic, techmical, and people—
oriested matters that are so vitsl to maiotsining s
company’s comoetitive edge ie the futurs.

It is clear that there is vwo wegic wand to
itive sup y io facturing or to

get top msssgement support for WIN. To obtainm both
is 8 combimation of continual educacion, traiming.,
snd just plain hard work. Such efforts, devoted to
barnessiog pecple and technology im support of a
cospany's strstegic objectives, is the ooly way to
eosure future competitive advsatage is global
ssrkets. (By Thomss Cuou, a partaer with
Arthur Young, Cambridge, Mass., where he is the
matiomnsl director of its Manufscturing Consulting
Group. lHe was forwerly s vice-president of
Artour D. Little Inc., vhere he mansged its CIN
Croup from ite formation in 1981. Detsmstios,
1 Pebruary 1986) (Reprinted with peraiseion of
Datsmstion magasise, (c) By Techoicsl Publishiog
Company, A. Duns snd Bradstreet Compsny - all rights
ressrved)

JIT-is-oN’

A desigo snd production philosophy adopted by s
Bricish facturing compesy sh that "right
tirst cime” and "just im time” (JIT) cechniques are
wot mecessarily bed mewe for sub~costrsctore. As
reporte the Jasuary 1986 issue of associate
journsl Bsreka, s redesign of sn industrial disc
brake by Hagglunde - 8 product lime sbssdoned by its
Swedioh parent - resulted is & product that is
otronger, hes imcrsssed capacity assd io less
expeseive thee its predecessor. lIs fect, ths
project has besn so succeseful that the drake has
bess re-introduced into Swed and exclusive
production for world ssrkets is likely to be corried
out at the Wekefisld-based subsidiary.

The besefits for the sudb-contrectors involved
is sroducing these safety-critical products isclude
reduced reject rates (up to ten-fold in one case).
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So how ves this schieved? Basically by
Nagglends taking a hard lochk at the product, the
msarket sad the skills withia the company - from
wvhich a “¢esige for mamufacture™ approsch was
distilled.

Uhes reviewing in-house skills, Heggluads
coacluded that the company had g deserved reputation
for high quality products, schieved fros & workforce
trained is skilled ssseably work. Desige and
productioa esgineers slready vorxed well with
existing compoaent suppliers. 80 it sermed logical
to adopt 8 "just-ia-time™ approach to mamufacture is
wvhich finished, fully inspected cosponents are
delivered resdy for fimal assembly, product testisg
sad packaging.

The dilemma. of course, lies is estadlishing
and building a relatiovship with suppliers willing
to sccept the method of working. For, in effect,
they sre havisg to dear the durden of maintasinimg
isventories of stock snd consistent high quality
levels.

This work is carried out at agreed times and to
an sgreed standard o» each mssufacturing site.
Maggluads claims many sdvantages. the main opes
being:

- Kt satisfies & policy of full traceabality
of components parts, vhich desands
100 per ceot WOT.

- Isspection cas take place st coovenient
times.

~ Costs of quality, investories sed
vork-io-progress cas be quesitified.

- All parts cso be sssambled vithout fesr of
revork or rejectios due to incorrectly
sanufactured cospooents.

(Bachinery -and Production Ewgineeriog.
15 Jsouary 1986)

I4-puts-wp cast-for focus for CiM

A sational focus for computer integrated
ssswfacturing (CIN), paid for by IBS, is to be set
up st Cranfield Institute of Technology. It will
cost £3.6 million over the first three years with
aesrly £3 million coming from IBN.

Another boost for CIM in the UK is coming mext
veek, wheo Salford University will sosounce o
similsr initistive - slso in psrtoerenip with
isdustry. Sslford vice-chancellor Johs Ashworth
ssys this will cost more thas the Cranfield veslure.

IBN hopes that ite pstt in setting up the CIM
institute ac Cranfield will help to expend its "In
sarketplace in the UK,

Johe Fairclough, IM UK direccor of
masufacturing end development, says that Iad ie
trying to sel)l CIN, buc IBM sod ite customers meed
staff trained in CIN techniques. Ne adds chst the
UK "must wadsretend snd implement CIN if it is to be
compstitive in the intermsctjonsl ssrket”.
Creofield’s CIN jmetitura will De o» independent
educationsl charity.

Nowever, it will slso work closely with the
Craeficld College of Manufacturieg, which
$ir Wsery Chilver, vice~chemcallor of Crastield,
cleime is the largest tesching snéd research centre
for ssmufscturing techaclogy im Europe. 18 and
Cranficld hope to entice other masufacturers to take
part in the CIM projece.




Chilver says the ain is te becems " satiosal
tocus fer sdv: d ¢ hing and h is CIN,
draviag tegethar. evestwslily o s sstwerk basias, the
expertioe ia tais iwm.t techaolegy is the BE

wciversities asd ing iedustrie”™.

The CIN isstitute epams its deors im October.
A start has bees wads on purpses—duilt
sccommodation. Specialist staff will be secoaded
fros 1N te assist in setting wp and eperstieg the
izstitete. (Computer-Ueskly. 6 February 1586)

BL-end -ICi-put-weight-behind-CIN

Toe cosputiog swbsidiaries of moter growp
British Leylast (BL) aad chemicals gisat ICI have
lauached coup istagrated facturing (CIN)
packages, and warmed that CIEN is s mecessary
long-tern msasfactering strategy.

“s slveys say that compsnies msst have a grasd
strategy for the uwsa of CIN," says Miks Craat, hesd
of BL suwbsidiary Istel Awtomatios. "But if they are
mot committed te it frems the chairess dowa, they cae
end up wvith fragussted syetems.”

His werds sze becked wp by Geoff Critchley,
project samager st ICI subsidisry Indwstriastl
Bfficiency Systews, which has just echesced ite
Ruditor performance mositering systes to “bridge the
plast-end gap in CIN".

Critchley says: "It’s sot easy to brimg iz CIN
in 8 omsll way. It’s inportast thet coupasmies dave
as ides of waerc they asre headed whes they wast 2
istroduce CIN; they wmeed a losg-term viev”.

Istel Automstion %80 lswmched Nandate, &
packege ruening os DEC Vax systews, vith two
sodules: Tracker, for eslise wovitoring of work is
projress; aad Tardis, to provids osline data about
nsspowver sllocation.

The releases coms just & week after the sews
that Crasfield Isstitute of Techmology is setting wp
s £3.6 nllin centre to provide s focws for

hing snd » is CIN. BHesrly
!3 aillion will coms from IDN.

Geant remarks that thers is “wso shortage of
work™ isstalliag CIN systems; "compasies sre
obvicusly isvestisg is it”. Bet he is wshappy that
"fov companies dalieve & CIN strastegy f0 a¢
importsst as s resesrch and development stretegy or
s marketing strategy”.

Both BL sed ICI sre incressingly weers of CIN,
and both rely os tasir swbsidisries for their
systeme. Yot the futurs buysrs of CIN syetems sre
probably UE masufacturing firme, which st presest

sre ueing msawel oystems. ... (Computey-Vesjly,

13 Pebrusry 1966)
|/ -of-ths - future

Gesersl Slectric's Netor Dusiness Crosp i
jnstslling & flexible msesfacturing cell for
preducing fractionsl seter shefte st its plast is
Pe. Weyna, 10. Tho coll dasigaed by GE ond ITP
Sostes lec. (Combridge, MA) iscludes thros nschinfag
costres cosnected by conveyers, s turming cestre, o
nilling contre snd a grinding contre. The turning
contyw has s CHC lathe vith sutematic ber food, o
socond turning msehise snd oo sutemetic gawge. the
grinding cootre hae twe vebericslly-fod grisdere snd
the ailling statieos has one sechining costre sed o
robet, It will be woed te preduse 400+ different
parte in small betches, the pasts 1" is dismster dut
verying 8-20+" leeg.

Although Gi decided to desige its owe statios.

8 turshey swplier might be comsidersd for future
calls installed as tae ksowledge gained tarcugh the
experience would allow GE segimeers to better
wositor and wsssure the progrees of a swppliecz. CE
bopes to lower 80 per cemt of the presesnt throwghpet
time chrough weing the cellslar mechining, otwer
sdveateges including better plassisg and maictesancs.
The system i3 expected to det ine whes pr ive
msistesance is required and plaa it isto tne *

dectioe schedule instead of weiting for a
bmm and min it intsrrupt the schedula. Key
to the system is the costrol structure that allows
scheduling data to be tramssitted to the machise
tool withowt istervestiom imstructisg the machines
on how maay parts to produce sad whes te produce

then. (Americen-Netal-Narkge. 21 October 1985)

Flezible-cell -cute-stock -leveln-from-seven weehs - to

SSP Pumps of Kssthourae invested £650,000
during 1985 is CHC equipmest - gad £500,000 of that
bought a Scharmane flezible macainisg cell (MNC)
based on a Solos 2 horizostal sachinimg cestre witk
rotary table. The price tag incleded fizturing,
tooling and isstallstion. The 180-cmployes cowpasy
sad experienced 3 60 per ceat grewth ic tursover is
the last three yesrs, aad the FUC wes istroduced to
cope with the iscreasiag workload.

Productios director lss Bill says the machime
processes staisless stee) pump rotor cases that
require varying degrees of customisation. Im the
post,. the umpredictadle requirsaests mssst that
stocks of six to seves wveeks were uwsusl. Today,

b . the products are sade tc order and oely ose
waek's stock is held.

The machine is served dy cight pallets, o
120~tool magasine sad has s 20 k¥ spisdle motur.
Secause the parts were previously sechised os less
highly satomsted CBC sachises, spindle power seeded
to be sisilar is order to fully trassfer the
cutting techsclogy (spesds, feeds, tool
geometty /usterial) to the Scharssss PNC. Will
points out thst machiniog times sre mo quicker ches
before, but the degree of seutomstion allows
westtendsd ruseing.

Tee machine is currently operatisg as sverage
of 144 hours/week aud, depending o» workloed, Suadsy
reesing cas be sndertaken. Fixturing has s
isportast vole is this respect. Manwfsctured by
Bartling Designs of Sittimgbouwrwe., esch pallet has 2
fistere cube which can carry 12 compowests -
sufficiest for 12 to 16 hours of costisuous
mechising. Two sises of cude _sre eaployed:

350 an? = 700 mm; smd 250 % 550 em and
fizstered to sccommodate sbout 17 composent fasilies.

Each rotor cass passes tvice through the csll;
ons for froet machinisg, the other for bectk
mechining. Cntry and exit ports are sot produced at
this tims.

A msn is in full time attendssce dering the
oisgle day shifc. Hs has to loed/enlond cemponents,
pre-set snd fit toels, andé perfere routine
weintenance ouch as filter chnasging and oi) level
chocks (00 indicated by the machine’s Siemene
contrel).

Wnile it is pessidle te de-rate speeds ond
foods whes the FNC jo wasttonded, Nill says this is
sot eensidle for etainlese stesl sreducts. ladeed,
ho says. such actios would sdvereely sffect cool
1ife snd surface fisish if cme cuttiang rote i too
Jow.




Vork for the cell is echeduled throngh
msterials requiremests plassing (WEP) techaiques.
There is 00 opening sad clesing of sumerous
batches: the maperwerk aseeciated with such
activities for batches of ase to 10 would be toe
costly. So. at the end of sach week. al® werk is
closed off ssd a sew HRP schedule is pristed for the
cext veek ... Effectively, oo week is cue loag

job. (lueiina--i-lnh:tin-!simti’.
t5 Jemwary 1

CAD/CAN -is -the-naper - industry

Prea -nicro~based - te-waisfrans

Turnisg sew te eaur eve indwstry, most of the
initial CAD systems were isstslled by the larger

Icing engi . ol they wers best able to
utilize them fully and thus justify the comsiderssle
investment.

A fev large US paper companies did veature isto
the field, but gemeral iy the early probless
outweighed the benelits. With the increasing
obsolescence of their oy they ab d the
field to the large eagisserisg cemsultaats that
ondertock their major capital projects. loday, mill
wtilizatios of CAD is msisly at the microcompster
level.

The micro-besed systems srs the fastest—groviag
sector, det there are evidestly those smosg our
r d s who Id prefer to pay somevhet more is
order to derive grester besefits. CAD/CAN systeas
sre veed by several paper equipmant masufacturers.
They. like the consnltiog esgiseers. have expanded
and improved their erigisal systems.

To illustrate the types of systems being woed,
we shall descride four differest scales of systea.
The smallest is the micre (e.§.. persosal) compster
level. While it is the sumllest system that moet
conpssiss vould cestenplate (slemestary CAD systems
do exist for sems of cme more powarful home
computers), the eatry cost is lov snd they svmeCimes
represent the optimws sppruach.

Autodesk’s AwtoCAD softwere, with more thas
15,000 users worldwide (cowating all spplicatioss),
is owe of the lesdars at the microcomputer level.
latended for the mass weriet, AstoCAD is nighly
versatile. It can pred bleck sch ics,
floweneets, layssts, srchitectural decigas,
wechonical snd slectricsal draviags, desigas for
forss sad cetting petterme. Particularly
sigeificent is the istrodection in 1965 of &
J-dimessions] drafting pechage. s previcusly moet
micro-based systens bave bess limited to
2-dimensiossl capebility.

AutoCAD ruse o8 mset moders aicros with rhe
NS-DOS/PC-DOS eperatiang sysceu, requiring sot less
than 304 KB (kilebytes) of BAN (random sccess
wewory) is soet cases, sltheugh 312 K8 is better.
It can Tve oo twe dovble-sided deudle-deneity
5.25-in. floppy diek érives, bet Winchester here
disk stevege is preferadle.

GCraphice eutput cam rsace frem mosochrems to
high-vesolution colonr display waits. Pletters con
be from M to A0 ie sise, sud have wp te 10 different
pens. Isput te the oysten is sernelly vis & esuse,
digitisieg tadlet, touch pon or the sev CAD/camsrs.

A fecility that ollows Che trensfer of &
conplete droviag detebese pernits AuteCAD to lisk w
te CAN systems {9 the preperstios of tapes for
sunerically=controlled muchisee, or Co other CAD
syotens iscludiag soms oo mefsfremes. Cemplomestary
to AuteCAD sre 8 vord prusecsisg pechags and o
dotoboss, sueh oo dBese 1II, with the lstter

parmittisg draviags te be linked te composent
tistingsMills of material, costiage sad other
calculations. Prices for cosplete AuwtoCAD systems,
isclediag a suiti-pes A3 pletter, start at $8,500.

Ar the mext highest level of imstallation, we
enter the dedicated CAD systema. Here we escouater
a relatively sev coatesder: & self-sufficieac
siagle-weer workstatios cspadle of working with
other werkstatioss or larger systems. Typicslly, it
is 16 or 32-bit, with st least 500 K of memory. ruas
sn a Usix eperating eystem and is capable of arouad
I WIPS (ese wmillios imstructioss per secoed).
Altheugh relatively sev, this istermediste size is
defieg well ived by isdustry geserally.

Moviag wp agaia is scale, wve come to the
establishyd realn of wini puters asd inis.
Typically, these have beea isstallied ome-at-s-time
by the larger industry comsuitiag esgismeers,
peraitting then to get isto the mew techeology whrile
at the same time sllowiag it to msture closer to
their requi smests. Systems differ essestially ie
the sumber of workstatioces and thes the supporting
semory, hard copy sad other facilities seeded to
swppert then. Such large systess have recourse to a
larger duta base than cither micro—hssed systeas or
dedicated verkstatioes wsed sisgly.

A good exasple of such a large-scale CAD system
is that weed by Jaskko P6yry Eagiseeriag (JP) im its
Belsinki office. JP has four Calmes systems,
isstalled progressively betwees 1980 and 1984, witn
s total of 15 workststioss. The tvo earliest
systemns sre 16-bit machines wita 256 K of main

each, while the lster systems are 32-bit with
s total of 10 N8 of mein y. Disk y
capacity totals 3,500 m8.

Jaskko PByry’s principal spplicstions are
precess, electrical. iostrusent amd WVAC disgrams,
architectural plans and perspectives, drawimgs for
feasibility study mill lsyowts sad structursl
slemsnts is builsings. Tne electricsl, imstrumest
and BVAC diagrams sre produced sstomstically
oversiglt. The data is 2ztracted from che msterial
bandlisg sad specifications systems o & Hewlett
Packatd 3000 computer.

Probably the largest CAD/CAN system operscing
in the peper industry is that o’ Beloit Corp. in the
USA. Beleit’s witimate gosl is worldwide
istagration of dravisg dats and memwfscturing
inf ios b its Deloit, Wiscowsin,
hesdgquarters and all affilisted companies in the
USA, Bsgland, Cansda, Itsly sad Presil. ...

The veplies to PPI’s questios regarding the
dissdventages of CAD/CAN reflect the many
difficulties overcome, particularly by those who
piossared the eorly large systews. In particular
they cited: the high treining owurdes, selling
CAD/CAN to old timers, staffiang (perticularly joo
nopping amsny systems persoesel), imstituting shifc
work §in order to fully utilize the system, their
vosuitability for the infrequest wser; high
sp-fromt cost of sslection and instailstios, rapid
obselescance of herdware snd softvere, coetly
msistessnce snd repairs, siow responss time. poor
system sepport, poor plotter seliability; cpace and
controlled cavirommest requirements; saéd, whes
ralocatiag, the axpesse sad mon-availebility of
dsta., lowever, dots lose ressitisg from pover
foflure was sot cited os & prodien dus Lo the woe of
cegestic tope Dack-uwp snd iselstion trsmsforners to
geesd agaiset pover fluctustions.

Ae te the fuiure diveccion of CAD/CAN,
gowerally, <he polarisstion thet has begue due to
isprovemsets is havdwere vill ieteseify, uvith the
larysr systens being used by equipment menufscturers




and coadulting esgiseeving cospanies, while mills
and corporate or divisiesal besdquasrters will
iscreasiagly wee micro—based systeme. Systess will
become more highly istagrated, is the semee of local
area setvorks (LAlNs) detvess a CPU is the same
building. micros lisked to hesdy ers 8Y asd

also to those of the compeny’s esgiseerisg
cossultants. Laser disk sterage techaslegy. ie
comvisatice wit: further isprovaments seca as
shorter resposse time sed artificial ietelligesce.
will obviowsly mske the smsll sy [ 3 ful
asd indevendest.

It ie probably the rapid pace of techeological
devel t that ts for a serprisisgly bigh
provortios of the ls:, sper preducisg compasi
being otill on the sidelises. Newsver, at the
sreseat state-of-the-art, it sheuld geserally be
possible to justify s mmiti-tasking wicre is the
will engimeering departmest cepeble of CAD, for such
vork as small isternal esgimserimg jobe. electricsl
diagrams asd wpdatieg mill drawisge, which cas
subsequently be tied io with the mill busisess
system.

As for the larger systams. Chey slee bave their
place. Compasizs iwvelved in asrespace and large
goversmest costracts sre expected te make heavy
comviteeats is this techeolegy. sad the paper
industry should keep inf d of such developments.
Gradusily these large system wsers will evolve their
own fora of computer istegrated assufacturisg.

(PRI, January 1986)

Astomatic ‘desigu-and-preduction -wsiag -CAD/CAN

The designers ot a mstaliurgical firm is the
ares of Bari, Italy have bees wsing CANCAN st
Teceopolis Moves Oxtes, to desige preducts ssd to
progres prodection by ic mechi This
real-time isteractive system integrales sstomstic
desigs and productice, including 2s well the editios
of techwicel operating and msint 1s. The
integrated softvare is sdmimistered by the cestrsl
IBM 3081 snd 4341 conputers st Tecsopolis.

There are other programs at isdependest
vorkstatious dedicated, for exsmple. csly to
CAD. which sre admiwistersd by persossl coaputers.
They are not in”egrated vith Che other two areas
(CAM and slectromic pristing). The software for
independent design is Aetocad. There are
vorkstations for civil asd mechssical esgisneering,
sows of wnich are cowsected te ssid cestral weits
for designs with certais applications of the third
dimension. Crsphic termisals with extremsly high
resolution (1024 x 1024 pinels) sy be woed, which
sllov desige st soy scsle, inclwding 1:1 sed with
16 colours to ideatify various parts of the object.

In CAD/CAM strwctursl verificatioss end
waterial streagth sre dose by systems of bigh
snslytic conteat, which aske it possiblie to stedy
the siaulation of setomstic prodewctios. Omce the
object has bees designed, the sans system gewerastes
the progrem for the semsric-contrel bardwere. For
exswle, to nssufecture an engive cylisder with s
sumerically controlled lathe, it predeces the
progrem on perfora”ed taps fi.e. the simmlation of
the operatiose of sutemstic desige swd predectios
using CAD/CAN/2 the lsthe is ecciom on &
ssui-processed cylinder oo the basie of the
dravings.

The finsl design cas be repreduced o0 the
plotter so that s lidbrery eof stasdards sad symbols
is formed, from where Cthe operster css retrieve the
design whes redesign on s differest scale or
cancellstions or eddicions beceme weceassary. This
resulte in Cins and cost saviags compared to
tradicionsl filing systeme for desiges drewe co

paper for the production of masesls. The datavase
is asked for the filed drawing snd the page of the
book is composed isteractively by sdding texts,
sotes, etc. A page compesed is this wey is printed
os & special support smitable fer editisg by
traditional typographic messs. (IBI-Press-Bsllietis.
Bo. 69, 24 Febreary )386)

PEL'EAD - in-the -electronice - industry

CAD techaiques hove last themsslves well to the
axeds of che electrenics industry. The total world
CAD merket last year was estimated st over
81.7 million. of which electremics will account for
close to ose fifth, meking this secter second only
to architects and civil esgiseers in the use of CAD.

The main use of CAD is electremics is for the
layout of Pristed Circwit Beards (PCBs). Virtually
every electromic prodect bas ese or more PChs.
Every PCE layout is derived frem ss electronic
diagras commcaly celled & schemstic. A schematic
plus & bill of ssterials are the informstion
required by a desigeer te praduce a PCB layout.

The quslity of the PCB artweork detersives the
quality of the ressitiag PCB. 1o the early 1960s
these artvorks vere preduced by drawisg the pattern
in ink on wvhite card, sisce this was vhat ves
photographically acceptadle. A wsjor breaktbrougn
took place is the late 19608 with the use of very
accurate self-sdhesive black ctape and pads which
were placed on & sheet of film to vepresest the
desired pattera of instercessects. This method
resaing with us today but hes further improved with
the use of diffevest eo) d tapas, to rep
the differest layers of the FCEs.

As the use of eslectremics grew oo did its
sophistication. The meed for mere complicated PCls
grev and manual methods were met capebie of deaiing
vith the complexity of the desigs. ov the quality
required in the final artwerk.

80 computer prograsmes uere developed to assist
ia the design of the PCBs for this ever groving
sophisticsated tecomology. Owe of the most importent
advaatages offered by PCA/CAD was the development of
bhigh precision photoplottare te prewduce the finsl
filework. The accuracy asd quelity eof this
photoplotted filawork remsiss eme of the msjor
advantsges of designing PCBe weimg CAD, PCB/CAD vas
thus used to solve difficult layest problems and
produce high quality PCB filawerk.

. it has since develeped to include computer-
aided engioeering or CAL. Is fect the greatest
growth in softvare at presest is is this urea. CAL
is taking the desigs process msey steps further. It
gives an electronic esgimesr the ability to design
bis circuit with the sssistamce of the computer. $So
the circuit disgran showe in figure 2 (see page 55)
can pov be designed on the camputer sad the functions
and ability of the circeit to do what is intended,
csn be tested. The softwere can be wead to sisulate
logic information and allows the ssgiseer to test
the functions of his design witheut bavisg to duild
s prototype. It doesan’t cempetely replace the necd
to build prototypes, but it cee. i® some instances,
exercise 8 circuit over s wides raage of tolarasnces
quicker snd essier than by wsing pretotypes.

lategrated-Cirenie-(1€) - dusige

The ber of cenpenies iavelved is desigoing
ICe is msuch smaller ches the mmmber of companies
iovolved in PCB design. Wewever, the design
requirements ara such that CAD playe eves s more
important role thees vith FCBe. Almset without
exception all ICs mowedays are designed using
sophiscicated PCB/CAD cquipment.




Ose major difference batween CAD syitems wned
for architectural asd mechssical spplicatioss sed
those used for PCB design is the requirement for
high precisies filmwork. I have already mestioned
this briefly above. The filawork of s PCB layout
plays & such mere direct role in the mamufacture of
the PCB then, say, the wechasical draviag of a sdaft
or geer plays im its fimal mamufacture. 5o for most
architectursl sed mechasical sse., outiut to high
quality pea pletter is sesrly always sufficiest.

A photopletter is a very high precision
flat-bed pletter, which uses s Tuagsten-Halogem or
Laser light seurce in place of the pea. This light
source cowpled with a wide ramge of different
apertures is wsed Lo expose selective aress o
photo-sensitive msterisl. The operacriom takes place
is derkroom ceeditioss. MNesy photoplotters have
hoods oo them to create their ows darkrooa
conditioons.

Por wost IFCB desiga spplications, ocwtput to a
photoplotter is & must. Although it must be ssid
that the gquality of pesplotters has isproved
substeatially, eo that their quslity is sufficient
to aeet the requiremests of simple PCD designs, memy
of the micre CAD systems avzilable will osly ocutput
to a pesplotier. The vast sajority of compinies who
have PCB/CAD systems would sot comsider havisg their
own photoplotter as its cout couwld sot be justifying
for ose PCB/CAD system alose. (Typical costs are
£60k wpwards). Tnersfore the trend has bees for
dedicatec phetoplotting buresux to becomes
estatlished te service the sesds of many PCB/CAD
users.

Paotopletters are also wsed by civil engineers
for the production of Ordsssce Survey maps, etc.
(S)eceronics-Beport [Irelant]. March 19856)

Jspanese pregramming - breskthrongh

To reduce the vocketiag costs of developing awd
nsistasining seftware, computer experts the world
over have for mssy yesrs bees attempting to tesch
computers te write their cwe software. Is Tokyo
¢ tly, s Jap rcher, Akifuma She,
demoustrated is public for the first tims a systes
that he claims is capable of duing this, sad wore.
The system, kmowe as Logicsl Programs Synthesis
(LPS), mot esly gemerates programs sutomstically,. it
also - more iaportsat - proves that the progrese
thus gensrated comtsin ms errors, Cherefore seed no
debugging, testisg or ssistensscs.

Sha says that his system ces be aspplied to
developing sey kind of softwere up to and jecludisg
large. comples programe ssch se operating systems,

Sha has been developing LPS for more than 15
yeare. The isitial stimulus cane from the probless
computer scisstists st Kyote Isdwetrial Usiversicy ~
wvhere Sha is s ssseciste professor - wers
espericncing is writing asd dabugging & very large
program -~ were tham 400,000 lises of Fortras code.
The progren ves designed to asalyss why oil taskers
bresk up, the seurce st that time of much nations!
is.ereot, becanse Cankere were thes Japan's lergest
export. The pregram had Co solve huge linsar
squetions te sisulate the ot that . Dut
s single bug could brisg the whels progres grinding
to o halt; worss, it could taxe as much as two
yesrs to fis. It was at that peint. sccording to
Yosniski Usmuss, bead of the wniversity's computer
science departmsnt, that they beges to cntemplste
sutometic programming.
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Tae approack to astomatic prograamieg that Sba
has adopted is kmown as theorem provisg. The idea
of theorem proviag is to defime kuowledge (such as
susbers) as symbols. These symbols can be duilt
into equatiocas that specify a program, for ezsmple.
a program to costrol a missile. Tue mext step is to
check that these specificatioss ara logically valid
- theores provisg. Omwce the specifications are
provea, the aystem geserstes lines of code.

Ustil saw, wo ose hes succeeded im gewerating
more thas 10 lises of progrem by theorem proviag
slose. Thae anet serious problems sre that the
specifications are more difficult to write thaa the
programs themselves; tkat existing provers are not
sufficiently poverful to geserate large programs;
and that specificatioss must be complete, with all
symbols defined is advasmce.

For these reasons, theoren provers have tended
to be weed iw combimstion with other automatic
programming approaches. LPS is the first systes
which adopts the theorem proviag approsch slose. It
differs from previous theores piovers is alloviog
specifications to iwclude free variavles. Tue
variable cas be replaced. osce the proof has been
1 4, by stat s uritten ia 8 procedural
laaguage, such as Portraa.

The initial incompleteness of LPS specification
weass that they are sot logical expressions in cthe
Cree sesse. 3ha claims that tne reasson woy all
syubols 40 sot have to be defined in sdvasce is
becsuse of his system which he cslis "symbolic
formsla™. $Sha says: "This supersedes the classical
logical system,” which, is ture, "constitutes s
theoretical base for futwre software development”.

3ha has yet to clsrify exactly what this
symbolic formsia is. HRis reluctasce to publisn
detaile of kis work ustil nis tneory was complete
has led to comsidersble scepticiss in Japen about
LPS. Ome problem is that the only people qualified
to evaluate Sha's claime are those vith a background
in logical programmisg. WNonetheless, insiders who
nave sees the system working sre impressed.

As yet, LPS has none of the documentstion snd
user masuals secessary to turs it ioto a commercisl)
product. These will, however, be aveilable in two
or threes months, proaises Ryuichi Otsuks, president
of Nippoa RAD, the venture company which has becked
the developmest of LPS during the past five yaars
with £0.5 millios.

LPS will meed more thav sasusls before it
really starte to threstes prograsmers’ jods. The
theory, the most difficelt part, is complete. What
che systes sov aseds is a way to make it easy to
uss. Csr 1y, it responds only to specificstions

written in first ovder predicate calculus, which
only s hendful of pro.remmers sre capable of vritiang.
(This first appeared i New Sciestist, London,

30 Jeswery 1986, the veekly revisv of science and
techoology)

publiohed by Internatiosal Dste Cosp.
(c.uh) Limited of Toroeto, Onterio msistains chst
the Conadiss softvers swd computer services market
will grow te mors chas $3.8 billioo by the end of
1989 frem $1.6 dillion in 1984,

latersations) Date’s director of research ssid
that Casadian-owsed companies accousted for 52.4 per
cest of the $%02 million gemersted by tne lesding




25 swepliers in 1984. Ne added that "ir js mot
facoaceivabla that Cassda could bacoas ses of the
top five packaged solftvare suppliars is the world™
is the sear futwre.

The study exsmines suppliers of pethages,
procaseiasg services asd professiosal services.
Packaged softvare is the fastest grrwing sagmest;
processing eervices, aleo kaows as the service
bureaw industry, have grows slowly asd will rise
lese thas 10 per cest sasuslly is the fevecsst
period, the report saye.

Cosselidation is pradicted for mmsy cempssies.
with susll software bowses merging iste er being
scquired by other cempasies in the isdustry asd
sce-conputer compasies. (Gawedian-Bepests, Vol. 2,
Bo. 5)

Sost-of -seftware

And just how do the venders detarmine the
prices of their software packages? Accerdisg to a
Vesturs Develapmest Corp. repert, thers are three
critical factors: the sise of the petestial merkst,
the sumder of competisg peckagas, sed the extest to
which s package offers weique bemefits.

However it’s dows, there sppears te be & grest
diversity of priciag betwess the differest
categories of packages, commente the Satick, Wass.,
company is its report, “IMM Persosal Cospetisg
Software Directory sad Anslysis™.

The big-ticket items, with aa sversge price of
$1, 378 per package, sre thoee preducts sold for wee
os IBN PCs and compatibles desiganed for epecific
vertical darkets. For ezample, VOC found peckeges
for sech specialized practices as duct siziag,
csttlie mesagemest, m lli.--t. polinul
canpaign messg . and
sssagenent. "While wowe of tlou packegas is likely
to reach best-seller ststus,” says the VDC geport,
“esch sppesle to s target merkst willing to pay s
presive for specisl s>fteere.”

The price drops abrwptly, simost by balf, for
ssother set of prodects that caes sleo be highly
specialised: the sccowntisg packsges. The standerd
packages ieclude programs for actousts psyable and
receivable, genersl ledger. payrell, sod fixed
asests reportimg.

Aleo smong the more uxpensive categories oe the
list is business softwere relacing to iavestmsst,
finsncisl ssslysis, decision swpport, ssles asd
morketing, business aduisistretion, sed gesersiised
sssufacturing fesctioss.

The wost popular titles - thess peckages for
dstabase mansgensnt, commmeicatioss, epresdshecting,
word processing, eod graphics - rus is the 8200 to
$500 range and rep che b of the PC
softvare industry. At the bottem of the price
ledder sve educationsl seftwers packages, desigaed
prizsrily for hems or sehool. (Fer sversge
PC softwase prices ses figurs 3 on pags S5) .

The $79% ostudy ssenines the purchase and wee of
pereonal cemputer softwere is detail and describes
esch of the 3,000 packages svsileble for was oo 1NN
PCs sad compotiviee. (%ﬂ Februery 1986)
Reprinted with peruission o TION asgaziee (c)
by Techeicsl Publishiag Compeny, A. Dume snd
Bredetreet Compsay - oll rights reserved.
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Ouford Wesic Precesser (ONP) fo & semputer

progran developed in the Pagwity of Wueic at the
Usiversity of Onford te outemste the task of
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ieal s

ing te priating.
Iitnno thio bas beaw a lnh.riuo task requirimg
spacialiot skill to edhere t» all the rules of
susicsl sotatiom.

Usieg ONP, & tuse is isput o= 2 stamdard

ic keybosrd is tun sweaps —~ the first
unbhono the chytims aud the secoad pitches esch
sote on its correct liae. As accouplished musiciam
can conplete each sweep in abont tae time it takes
to play the tume. Fouwsr—pert mmsic reqeires eight
sweeps.

.--

BTG is fundisg the sdaptstion of the software
(vhich was origisslly writtas te rua oe o DEC POP 11
computer) to run on & perssnsl cemputer so as to
make it affordable te mmaller pubilishers. composers
and srrangers, professiesal ssaic copyists asd
scadenic institutions. The seftwere and ite

isted 4 iom will be published oy Oxford
University Press.

A conputsr-based esitiag system for
convestisesl text sad grapbics nss slso bees
daveloped ot Oxford is the Ouferd Uaiversity
Computing Laboratory te res oo 8 PERQ misicomputer.
Called QID, the softwere is display—oriented and
essbles the rapid preduction of high-quslity
sosochrons docwmestatise. BUC bas paie for a smnll
swoust of cossultascy at the Uaiversity sa¢ has
licessed the QRD esoftware exclusively to Prograa
Products (Marketiag) L2d.

Bradford Jui ity Seftware Services Ltd.
(BUSS) was set wp with BIGC’s belp as 2 "campus
company” to exploit acadewic research at the
University of Bradford. Its msim product is
SINPLEPLOT, a Library of cempeter subroutises that
epable FORTRAN progresmers teo display their results
graphicslly vith a winimmm of additional progremming
effort. This has bess iwetalled st over 250 sites
and is sold through sgeste is West Cermasy and
Japan. BUSS will be recrwitieg sdditiosal staff and
movisg to larger prasises during 1985.

The VISARD sdsptive patiers vecogmition system
developed at b 1 Uei i ks o8 the
prisciple that ss object cam be fdentified frow its
light vslues at neighbourisg peiste. These light
vsluas are stored as digital dats in s large musber
of randow-sccess memory chips as locslises key
features rather thaa ss oversli patters.

The recogsition process begins with s tesching
phase durisg which a television comers is used co
scquire dats sssociated with a referesce image of
particulsr object. If tais ebject is lisvle to
varistion (as is the case with s sigsaturs or s face
rvegistering s renge of emetions), all likely imsge
variasts are ioput amd s “averege” descriptios
compiled.

Subssquently these referesce dats sre compsred
very rapidly with those derived from a mev,
supposedly idesticsl, ebject by weing semipsrsliel
dats processing to check several key festeures
sinvltasecusly., If the subject is wot withis the
kaows renge of veriability, it is rejected.

The systes csn bs set wp to be particulerly
good at diecrimisating batwses objects where little
veriance is expected. This lenes it to taske such
a8 quality costrol of beskaetes or postege stempe,
and the detectios of fergeriss.

VISARD has bees liconsed esclusivealy by STC to
Cosputer Recognition Systems LRd., s relatively sev
Wokiagham~bssed company specislisofing is inege
processing equipmant for isepection, visios systess,
ssd televieion frame coptare end storage. (Britign

Techoology Grege_(879) Ruvigw)
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Supercomputers are capable of solving major
scieztific and engioeeriag prodless. But developisg
prograns for giant problems is mo emsll
undertaking. Thousands of lises of computer code
have to be patiently pieced together over a period
of woaths. Siace that ie uswslly dcue om a
multinillion-dollar supercomputer, it cem be
hideously expessive.

But io mid-March, Sciestific Computer Systems
Corp. unveiled a so-called mimisupercoaputer that
proaises to slash the cost of deveioping softvare
for supercompeters from Cray Research Isc. SCS's
wmacnine is a midget clone of the Cray X-MP, and it
will sot oaly run the 200-o0dd progress developed for
the X-MP but also can de used to write oew
software. The Wilsoaville (Ore.) startup’s machine
costs $600,000 and up, about 10 per cest as much as
the Cray, yet iE has 25 per ceat of the big
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Joho T. Lyasch, president of Vesture
Consultants Inc. asd former director of techaology
for Burroughs Corp., is so impressed he plass to
propose that the Natiosal Sciesce Fousdatioa buy SCS
computers for the dosens of companies and
universities participatiog inm the NS¥'s six mew
supercomputisg cestres. If ressarchers develop
programs os SCS computers, the Crays would be freed
for the real work: solvicg probless. (Repristed
from the 26 March 1986 issue of Business-Veek, (c)
1986 by mcCrow-Hill, Inc.)

Eyebalt-to-eyebail

It is going to be eyebdsli-to-eyebsli for
wedical studests. A new softvare program in the
fore of an isteractive video disc has been produced
by Microscope, the Berkshire-bassd company and the
first teaching disc will coetain & detsiled map of
the eyeball. It is part of s range of tesching sids
which vill provide a complete map of the body.

About 50 hours of programsming, filased partly at the
Roysl College of Surgeoos in London, will be
aveilable. (Pinancial Times)

IB%-emphasises-sofevare prod.ction

Software has becoms che key to the future
survival of computer firms and the cstslyst for
increased hardwere sales. The industry is
overwhelmed vith iooovative bsrdware. Software,
bovever, continues to lag behind.

The presest sluap in computer business has besen
blamed os tue lack of sppropriste softvare with
which to integrate PCs with msiofreses sod ajnis.

A lack of third-party software has hurt growth
of the "Buach” (Burroughs, Umivec - mow Sperry, WCR,
CDC and loneywell).

Technical Publishing Company, ie its 1984 user
survey, provided the estimstes for US markets for
softwere designed for mainfrases, minis and
PC/eicros.

Barkets for all thres clasess are expected to
grov rapidly through 1908 and beyowd. If cthe
PC/aicro and ssinframs softvare markels costinue to
grov at 55 per ceat and 23 per cest respectively
after 1988, che PC/micro softvere vill surpasse
msioframe softvare market by 1991. For the bslance
of the 19909, however, mainfrems eoftware, which is
the focus of this report, will be the leader.

180 gewersted $3.2 billion in softvere revenues
io 1984 (81.7 billion is the US snd $1.5 billion
abrosd), and about $4.2 billioo in 1985 - &
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30 par ceat iscresse. The bulk came from meioframe
softvare. primarily opersating systems. datadgse
wanagenent systeme, productivity tools, ame imcustry
spplicatioss. Tne compasy's US revenues accousted
for roughly 17.5 per ceat of the total US software
market in 1984.

IBN’s goal is to increase overall softvare
revesues by 35 per ceat per year, higher than the
forecasted market growtn rate, and gain market share
is both the US and Evurope. If this succeeded. 1B08°s
revesues from softwvare alooe would reach
$19.4 billion by 1990.

IM's dominance (75 per cent to 80 per cent) of
the large-scale msinframe market has establiasned MVS
and VM ss the de_facto standard operatiog systems.
Software houses have sdapted WS and VN ss the bases
for their products, snd created a huge selection of
application alternatives for INS and VM users.

This infrastructure eocompassing MVS and VM has
seriously impaired the ability of the Buach firms to
gois merket share, and has dissuaded IMM plug
compatible machine firms from developing asd
actively promoting sltersetives to WS snd VN.

The high costs entailed in developing and
saistsining an operating systes have also
discouraged softwvare houses and computer firms from
prrouing sliternatives to NS and VM. IBM has spent
villions of dollars to develop and maintain thouse
operating systems.

nm's i s are, h . paying
bandsomely. With over 20,000 copies iostalied
worldvide, and the sumber climbing. S sua VA
licence fess are nov generating an estimsted
$1.5 billion per year in recurring revenues.

(Computer -Weekly. 27 March 1986)
€ost -of -computer-traaslations goes op

Europe’s Courcil of Ministers is being pressed
to spend an extrs £6 millisn ono & Furopean Community
cranslation project called Eurotra. The extrs cssn
i{s oseded to enszble Spanish snd Portuguese to be
added tc a roster of seven langusges for which the
computer system is currently oeing designed.
Curotra, which will sutosmste tne traaslatian of a
large percentsge of the 0.5 sillion documents
handled by Community translatore each year, is being
buiit to handle 42 lenguage psirs. When Spain and
Portugsl join the European Community, the number of
pairs of languages required will go up to 72.

The project involves tesms of linguists end
computer scientists st |1 Europess universities. It
vegan is 1982 with a total budget of some
£16 million, made up cf contributions from the
Community and individual national goveroments.

Teans st the University of Wanchester Institute of
Science snd Technology (UNIST) anc Lsses University
are respounsible for the British costribution. Rurotrs
is dus for completion in 1988, but the inclusion of
dpasish sod Portuguese will put the project back

18 months, sccording to ite haad, Sergei Perschhe.

At present, most of the resesrch io
concestrated on producing an intermediste
sepreseatation of escn language thet will anable it
to be translsted into the intermediate version of
sach of the other seven langusges. By the end of
next ysar, researchers hope to demonetrate s
prototype eyetes vith o vocabulary of 2,500 words
thst cam trenslate a 159 page document describing
the Loprit information techmnology reseasrch
progsemme. The Leprict d C was ch
because it is 8 good exsmple of the different styles
of writing used by the Zuropean Commission, ese
because resesrchers are familiar with ite subject.
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Tae Eurotea project team will shortly be calling
for tesders from reial ies for the
develosuent of software for the system. PFive
istersazions! coasortia sre is the resaing at the
acatat. The Eurotra system will be desigsed to work
with ATET's wvidely used Unix operating systeam
(nousekeeprag program) to ensole it to de mouvater ~»
as vide a variery of havdvers as possible.

Tae Europess Commissicn already operates as alder
sachine trasslstios systes called Systras which nas
three laaguage paire: English-Freach. Frasch-Eaglish
and Esglish-Italisn. Some 12.000 pages pass chrowgh
Systras keyboards each year. Translators worxisg with
the Syetras system cam improve their work rate from
seves pages per day to betweea 20 and 25. Eurotras
would iscrease the oumber of pages a trasslistor cam
get through each day beyoed 25 towards a theoreticsl
sazieum of 50 pages.

Eurotrs will be operated i tLhe same wvay as
Systraa. Trasslstors vwill key im their work through
a termiosl ssd oe presented with s first draft of the
sachine’s tresslatios wmich taey cam thes edit into s
f nished versios om screes.

The difference between the Rurotrs and Systran
syotems vill lie in Che mmber of lasguages o each
aod on the accuracy of the trasslatioss. MNasy wore
of the ssbigrities of laaguage wvill be catered for is
Eurotras.

Eurotrs, by far snd sway the most ambitious
machine~trasslatioa project is the world, will de
exploited commercislly. The Commissioa expects it to
be used by companies to treaslate customs documasts.
asousls sod other writtes materisl. (7his first
appeared in Rew Scientist. Loed 7 Bovesber 1980,
tne weekly reviev of sciesce snd techasclogy)

Nakisg sure softvare sales ares‘t lost in trasnslation

It’s mot easy getting bola of sative-laoguage
eoftware io Arsb coustries waere few peopls use
comsputers. Few sofrware companies will ocother
traaslsting tasir progrems for the mimsuscule ssles.
But now, Uaique Cowpucers laterssticmsl Ltd. of
Tuslatis, Ore., sells s $300,000 bilisgual systes
that cas trasslate Limost say off-the-shelf software
packege - ssd the dats it coetsiss - into Arsdic.
Saye >sa lsdid, Unique’s ctecnaical director. wno took
sight years to develop the system: "l wrote s systes
that uses aoy softvare tRst’s out there.”

Unique’s system, a central computer that serves
up to eight terwimale. has epecisl softvare is it that
cas trasslate 10 popular programs with just the touwch
of a buttos. Thes, to run other softwere. customers
can build om the system’'s cestrsl software and add
instructions for tremelsting other commands snd
18portaut vords mot im the 10 isitisl progreme. This
is no job for the uveimitisted. But it is muce chesper
anc faster than starting mew progress from scrateh,
claine Hadiv. Coming soos: a versios for Cermen.
(Reprinted from tne 21 Occooer 1985 issue of Susisesy
Veek, (c) 1985 by NeCraw-ilill, Isc.)

Caip-dssigs gets Lhs voost

Pive systeme nouses have woe costracte worth
4.5 aillios froe the Usiversity Grents Committes -
i® 8 satiomwide initistive to soost tesching ssd
research in microslectronice design. The bulk
licensing dssl covers softwers wortn adbout
€25 millios en the commercinl market, snd wil. emsdle
studencs to design sad test chips.

‘the imitiative comes in resposse to cslls from
435 weiversitiss. including Combridgs. Beindurgh and
Strathclyde. Twey are keenm to 8dd or develop
vedargraduste courses ie integrated circuit desige.

All systems vill be in place for courses to begia in
October: polytechaics are ezpected to follov suit.

The five compascies - Silicon Nicrosystems,
Rascal-Redac. Cambridge Scieoce Park start-up Quios.
and US suppliers Cenrad and Silver-Lisco - agree taat
the X oeeds tne investmwent to trais tne silicon
aesigners of tomorrow.

Professor Erik Dagless of Bristol Usiversity. a
weuber of the university vorkiog party that put the
proposal to the graats committee and evaluated the
software tools, describer the initiastive as “tne
biggest co~ordinated step io tne tescning of
istegrated circuit desige anywhere in the world”™.

Students will use software tools that are used
in industry: the software will be supported torough
lead sites. The supplies will also keep them adreast

of nev developments. (Computer Weexly. 13 Feoruary
1986)

Al - EXPERT SYSTEMS

Al langusge to emulate thinking processes

Revelations Resesrch Ltd. and Logicware Inc..
the Toronto-based daveloper and sistriputor of the
srtificial iatelligence languaye NPROLOGC, nave formed
8 collaborative vemture to davelop an Al lsnguage
that will emulste the chioking processes of tna numsa
brein. Accordimg to the vendors, it will be the
first Al laoguage designed for vector processing oy a
supercosputer.

22L is the oew company formed to resssrch aod
develop a series of "superchips™ iotendes to siculate
cerzain opersting segeents of the human brain's
oeural oetvork.

The tivst step in the process. siresady under
way, is to develop & specisl versico of MPROLUG
designed to run on che Cootrol Data Cyber 205. an
S00MLPS computer. The 205 will vork in comjuaction
witn & Cyder 170. Botn mschines are installea st
RRL's Mississauga headquarters. The 170 vill provide
the dats processing structure and will de used to
develop the software that will “tuctor™ tae 205.

Accordieg co RRL president Williss Msdryga. "one
computer will ‘teacn’ the other.” The Cyber 170 vall
be fed ioformstion that it will store, process. and
pass on to tne Cyber 205 io so sppropriste masooer.
Uhen nacessary, the 205 will seek clatrificacion from
the 170 until it has full inforwat:ion io tne proper
format.

Medryga contrsste BRL's efforte vith the seriel
operstion of tne von Neumson architecture. RAL's goal
is to come closer to the operstion of the humao brsia,
which uses 8 "xind of roviag. srbirrary. out nignly
selective, series of judgeents with the spres of
lighe”.

The resesrch is designsd to produce & processor -
sot necessarily & computer in tne sense we use the
word todsy - vith thousasds of mesory cells. "Rach
csll wvill pe s rudimentary processor that will sllow
s high leval of parslislisw,” says Madryga. "Lach of
the cells will dbe capavle of sccing simultsnecusly
vith some or all of the otner celle.

"RRL will bs wcrking zowerd s system vwithin which
8 computer will be geie to slter, expand. or reducs
ite progremming Drocesses oased entirely on 3ts own
exsperisnce wnile operecing.” ne ssys. "it will ve s
diffovent kind of 'judgment’ perhaps, but wve are, is
foct., contempleting s machins capsdle of exercising
judgnent.” (Reprinted vwith permission of DATAMATION
asgasine. (c) by Techascesl Pudlishing Company, A. Duan
sad Bredocreet Company, - all rigats reserved.)
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Bgll Lavs puts 8 big brais os s little chip

Researchers at AT4T Bell Laboratories nave
taken the mext logicai otep im artificial
istalligence: Dduildiag so expert-systesm—on-a-chip,
T™his wicro~expert is similar to & computer’s
microprocessor "draie”, osly it hrs 16 rulee of
thumd for resching s decision vired into ite
cigeuitry. Putting these logical rules o the chip
rather than iw softwvare ~ the usual approsch -
produces amssing speed. The coip cso sip CLhrough
$0.000 logic inferences & second. Thet's roughly
10,000 timse fastar tnam most conventiomsal
software-based expert systems.
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Tae troudle vith "nard-vired” logic 18 that it
coule vestrict tne chip to very sarrow applicationms.
aiece the pumver of rules is sasll. Ezpert-aystes
programs often coatain buadrads of rules. Bell Lade
got arowsd this limitstios by wing so-cslled fus:zy
logic, & technicue that dosea'’t require data i18puts
to be stated vith the usual dlack-or-white digital
precigios. Insteaa. tae chzp cas nandle imprecise
qualifiers euch az “isprodable™. “possible”, amd
“nignly probabdble™.

Likely applicstiocs ramge from coatrolliog
factory robots to guidiag militery missiles. For
eves more demanding chores. Bell Labs is oow vorkisg
on a microezpert that vill nave 230 empedded
fuzsy-logic rules. Mo decision bas been reached yer
on vhether the chips will se offered commercially.
(Repristed from the 13 January 1986 issue of
Dusisgss Veek, (c) 1980 by McGrav-dall, Inc.)

Davelopmeat of Al

The vorld’s lesding masufacturer, Texas
Isstrumests (TI), nas started istemsive rascarca sad
development vork on artificisl istelligesce (Al) for
the sext generation compster. The compasy nas
10 per cest of Carnegie’s stocks and provides
resesrch and developaest fusas for toree years to
secure an exclusive right to sell Al products iv &
joist developaent project witn Carsegie. Caroegile
wvas estsblished by four scieotists of Carnegie
Bellos University. Toey siartea researcn for Al two
years ago. Tney ceveloped an expert system on the
world’s aniguest level tor msnagement ana
productivity impr .

Besowhilz, TI and Sperry started joint efforts
for Al p t de ° snd sales. Eperry has
comatructed an "i- - 'igeot systes ceater” at
Ninsespolis. Mine.. 4. iovestiag 20U ballioca dollars
for resesrch and development of AL joiecly with TI.

Sotn compsaies strengtnes ties for selling the
Eaplorar. The Explorer is s nev type of computer
developed oy Tl on the basis of technologies from
BIT and other techoological 1nstitutions. ana is
cleined to be 8 powerful tool for tae aevelopment of
the Al asystew.

Toae basic systes operates oo LISP, & high level
progres lsaguage developes by MIT's Al group.

(Chemicsl, Economic sod Engineeriog Review,
soveaber 1985

¥t _system mskes it easy to fix isstruments

Every year. Lockheed Wissiles sad Space Co.
sust calioTat. and repsir some 35,000 of its
slectronic instruments. To sutomste this rtaggering
tast, the giant defense contrsctor nas adapted &
"genaric” expert system to perfors diagnostics in o
way that misics 8 husas technician. lo Lnis way., &
hwsan cao msore sasily figure out vhere the system
west wrosg wnep 1C can't come up with am answer,
says Lochheed engineer Michae! P. Pravost.

The generic system - LEY, tor Locuneed Lapert
Systex - is written in Ads anc consirscs of a set of
dats styuctures tnal may oe used fc - sttrioutes oF
both the systes under test sod the coatrol systes
that determingd which tests to meke. Heviog such
e88y sccess to tne control system emsbles LES to
casage ites gosls oo the tly after recsiviag sevw
informstion or starting & nev test. It is thie
flezs10ility thet gaves tne system 1Co numan-lise
qualicy.

frevost und Thomes J. Laffey of Lickheed's Palo
Alto resserch ladoratory nave put LES to vork on @
Hevlett-Packard Co. 613UC digital voltags source.
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Vith 8 kpoviedge bdaes that includes informstios oo
the 6130C’s operation. LES nas correctly diagnosed
faults that were deliberately plasted for testiog

purposes.

Toe HP &130C contains 9 circuit boards, 39
circuits. acd some 300 componeots. Rather than test
eacn of thes2 accordiog to a preset routime. LES
uses two kinds of heuristic rules. As Lf-Then set
ewpodies knowledge adbout specific faults ‘o toe
voltage source. Wheo-Then rules detersine which
faults to look for. LES personifies the latter
rules as a "demon” that runs the systes by setting
priorities.

The demon comes slive wheu certain events
occur, such as the igolaticn of s fault to s
particular board or tne discovery of an
out-of-tolerance value. The When rules tner reset
the priorities of the Lf-rule sets. Several If-rule
sets may be cperating st one time, with a separate
decision tree for each goal, but the priorities may
diifer. Lf a bosrd—level test seems to point
directly st a certain coeponent, the demon can
bypass the circuit level, Just as s techaician
would. and put hignest priority on testing that
particular cosposent,

LES, possibly the first expert system written
in Ada. tuns on a Digital Equipment Corp. VAX-11/780
(Lockneed will switch to a MicroVAX pext spriog).
Adz is slower than LES's ipitisl implementation is
PL-1, says Walter Perkins, ooe of the system's
designers. Ada does provide a good ssintenance
eavirooment With many checking procedures. novever.
That's very useful in a large progras, Perkins ssys.

Lockheed has oov applied LES to vnesrly 20
projects. including faulc diagnosis in a
sigoal ~switchiog aystes and rule checxing for
cosputer-aided design. The instrumentation
disgaostics tested well oo simulated faults.
Prevost says ne vwill oot be satiefied, however,
ustil tney are field-testea. That may take some
tise because the 6130Cs don’'t often fail.

The oext step for Locknees will de to
generslise the processes used in diagnosing the
6130C acrose a broad range of instrumescetion. Ove
of the purposes of the first experiment, Prevost
says. vas to see how much of sn existing knowleage
base cap De preserved and to deterwioe which rules
are genersl and which specific. Pirst indications
are that isstruments Dehave pretty much the ssme ot
the circuit level and delow, vhere an ssmplifier ic
an swplifier end a transistor is & transistor. At
the bosrd level snd sbove, Prevost says. systems
tend to be unique. (Elsctronics, 23 Decesber 1985)

AL to help mechanics st Rensult do s botter job

Freach automobile owners might soon get faster
snd more expert repair work. thanks to a move by the
covotry's principal sutomsker to put s» artificial
iotelligencs system st the service of its mechsaics.

The hesrt of the system is so sxpert-system
software wodule dedicated to diagnosing the csuse of
sutomodile malfunctions. The system was joiotly
developed oy Cap Sogeti lunovstion, the ressarch
subgidiary of Cap Gemini Sogeti SA, Framce's largest
data~processing sexvice and consulting group, snd
Régie Rensult, the netionslised car maker.

Ihe softvare comss in 3 snell progras that cas
ve customised by sutomobile technical emperte to deal
individuslly with aay of & cer’'s various subsystems.
The prototype of the softwere russ os so IBM Zorsp.
Personal Computer snd currently is beinmg used to
soalyse sutosstic-transmission breskdowns. In the

-~ 3 -

future, it will be used to aid repairs 10 otner
areas that avre typically difficult to diagnose, such
as on-the-road behaviour aasd electrical faults.

Distributivn poteatial is broad: hsnault has
some 9,000 dealers scatterea tarougnout France. The
initial results of the system's trials nave been
"extreaely impressive.” says Gérard Martioesu, who
is co-ordinating the project from the Renault
researcn centre. Cr -9ny estimstes put the system's
ability to solve tresnsmission faults avove 99 per
cent. (Reprioted from Electronics Veen.

16 Decesber 1985. (c) 1985, McGraw #ill lac.. all

rights reserved’

Eapert _systems for engineering applicstions

Many engineering problems arc not smenable to
purely algoritamic wolutions. As Koen (1) put ic.
"“Tne engineering method is the use of heuristics to
cause tne best change io 8 poorly understood
situation within the avsilable resources.” To desl
witn these ill-structured problems. an engineer
relies on his ovo judgwent and experieace.

Knovliedge-based expert systems provide a
programsing mechodology for solving 1ll-structured
engineering problems. Since these systems also
provide s flexible software developaent
methodology - by eeparsting the knowledge base trom
the inference mschanism - they are of increasing
interest to the engineering community. (2)

The kind of prodlems that engineers face in
their Jay-to-day worx can oe oouaded by the
derivation-formation spectrum. In derivation
problems, tne problem conditions are specified as
parts of a solution description. A Jinite set of
possible outcomes exists in thne knowledge osse, and
the xnuwledge base 18 used to complete tne
solution. Essentially, solving these problems mcans
identifying toe sclution path. In formation
probless, conditions are given ss properties the
solution sust sat:sfy ae & wnole. HMost resl-life
problems fall between these two categories.

Derivation. Eogineers ancramally encounter the
following problems at the derivation end of the
spectrus; 3

Inzerpretation. Tne given data are analysed to
determine their sesning. The dacs are often
uvoreliable, err . OF extr .

Diagnosis. Identification of & problem ares or
s fault 13 based on potentislly noisy dats. ‘The
diagnostician must be able Lo relste the symptoms to
the appropriate fault.

Repsir. The fsults io tne systems asre
identified, snd remsdisl sctions are suggested.
Fault Jisgnosis is the fivret etep in this process.

Monitoring. Sigoals are continuously
interpreted, snd alarms sre set wnenever required.

Simulation. A model of the system is crested,
sod the outputs for & set of inpuss sre observad.

Control, Tne dats (from sensors) ere
interproted, snd any deviacions from Che normsl sre
corracted.

Formation. Typical problems encountered at the
formation end of the spectrum are:

Plsoning. A progres of actions is set up to
achiave cercain gosls. Tne sccions snould not
require excessive resources or violsts legitimits
constrainte.
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Dusige. Systems or objects tnat satisfy
particular requiremeats sre cosfigured. Tuis
isvolves satisfyisg coostraiats from s variety of
sources.

Inere are several importast differeoces between
the traditiosal softwvare-engiseering developmest cycle
asd the cycle for koowledge-based axpert systems.
(Vatermas (4) provides an excellent treatment of the
latter.)

Nost softvare engioeeriong projects assume that
the problem is ose of implempatation rather than
desiga. The rigid specificstions and modulariszation
inposed are so longer helpful for projects using
knovledge-based eogineering systems. Therc. the
project should be thougut of as a design probles
rateer than ae impleseatation issuve. (3)

Puactiosal specificatioos cannot be accurately
detailed with expert systems. They change as a wider
sody of test cases sod field prodlems are coverea by
the system's behaviour. For ezample. in the
developasst of a eystem for automating desigo. the
cliest may sot be able to fully specify nis onecds,
which are more like aspiracioss than specificatioas.

Domais experts sre seldom skilled in koowledge
esginesriag techaiques. leoce, continuing iotersction
vits 8 ssoviedge engioveer is needed uotil tne system
has bess developed to & nearly final state - that is,
ustil the fime-tuniog stage is reached.

The styie of progras isplementstion sad
developasat is different for expert systems, which
are growe iocrementsally rather thao programmed. The
program is istersctive by pature, and new knowledge
ueits are formulsted ss the expert uses the progras
and applies it to mev test cases. This contrasts
vita sinply inplemeoting code to meet & fuoctional
specificatios yrepsred io advance of the
isplessstatios.

Ksowledge esgioeering tools sre rarely exasctly
suited Co a particular sngineeriog problem. More
oftes. they require adsptation and evolve guring tne
knowledge acquisition snd implementstion process.
Eagineeriog problems are inherestly diverse and will
costisue to pose challeoges to the builders of such
tools.

Higner lavel progras strategies, such ases
interfacer and interactions smong modules, are often
tepresested is tne ssme formaliem 89 the kpovledge
base. Thwe, these aspects of the program also grov
gradually ase iotersctively as the progrss evolves to
haodle more snd sors test cases. Explorstory
projreeming esvirosments sees appropriste for these
tasks. ...

Folloving the four srticles is s special section
os resesrch in keowledge-besed engineerring systems.
It reports work is progress st 13 universities snd
resastch contres. locluded are projects .o fault
diagnosis, espert isterfaces. scructursl design,
mechesics] engiseering. electrical engivsering.
geographic dstsdbases, error recovery in robot coetrol
sad wore.
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Graiss of good advice?

Advanced technology is becoming a marketing tool
10 one of the UK's olaest i1odustries - sgriculture.
Farmers buying ICI's agrocnemicals now get access to
an expert system oo the use of Fungiciaes for
wvheatcrops.

For ICL, which claims cthe service is a world
first, the commercisl advantage is clearcut - an edge
over its competitors. For farmers, use of expert
systems may s0OD Decome a Irend, as tney face a mass
of decisions on crops and slismer profit msrgions.

Tue expert system, Wheat Counsellor, wvas
iotroduced in autume 1984, spd s tne first in wnat
ICI hopes will de & series of spplications for the
arable farming community. covering & numver of
differeat crops. It is asvailadle to farmers on
viewdats sets installea at [Cl dealers who already
use thes to provide for ad d manag systeas.

In use, Yhest Counsellor begins by asking for the
particular farser, farm anc the specific field to be
anslysed. Information is then retrieved frow ICl's
1atabase sdout the fiela's geocanemical and farwming
nistory, and the type of vheat grown in it. The
farmer cso be asked for furtber information about
seeds and fertiliser beinmg used, and how they are
beiog applied. Tne risks from various strains of
disesse are theo evslusted, and explained to the
rarwer.

Trestment recommendations are msde, and aiong
witn them cost/venefit anslyses for the recommended
course of action., or for sltersstive treatsents.
Tnis last point is the crucial ome - if tne systea’s
decision cas be justified in hard casn terms. then
tecasological niceties cas pe torgotten. .

ICI bas been involved in expert systems resesrch
for five yesrs. It took sbout 12 moaths to develop.
using the Savoir expert systes shell developed by
sofcware nouss lsis. Recestly, s viaeodisc facility
nss been lisked isto the system. Tnis cep slsdorate
oo isformstion presested os videotex, by supplysog
extrs inforwstios sed nigh resolution grephice for
disgrams/picturas.

Sefore sterting vork os Coumsellor, the tesa
looked carefully aC the sdvsatages of using an expert
systen. Thay ceme up with these ksy poInts.

Lase of expressisg ksoviedge: The dats in the
systes is stored in s form more akie to ordinary
Eoglish thaa in cosvestiossl systess.

Flexivility of expression: Ths sources of dsts
for the syetes can rsage from taxt-vook eefimitions
of fuagi to farmers’ folxiore.

Lsplonstion of reasoning: Espert systems. in
addition to arriving st en smewer, cam explain how it
got thers.

Crestiag user coefidence is s major pect of
selling ae espert system. Justifying ito snsvers ia
8 way the farmer con follew, snd agree vith, is
crucial to doing Chie.
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The fourth key coasidecaties is faveur of
the expert eystem is its ability te nandie
uscertsisty and ‘ressca’ s best result. Treatmest
recomseodaticas are made, and aleag vite tasm.
cost/eenafit anslyses for Cthe advice oz for
altersative treatmssts - & crucial fieel stage.

One arsa ICI di¢ wot sgve to worry sbeu:t was
persuadiag farmers to uwse sev techeclegy. Nark
Rogers, head of ICL's Decisiou Swppert Systems
Group. ssid that computers are sov § COmmOS sight os
faras. Yousg farmers goiog to agricultural college
sre trsised in the applicatioss of computers is
busisess and retura to the isdustry armed with lots
of sev iceas.

A sumber of couwssmies already specislise in
t and fi software for the farwing
cumuy and ICI nas & unit devoted to this area -
Agricultural Isformation Techmology (AIT). AIT's
ssis efforts are coscestrated on Adviser, 8 viewdats
service that farmers cac access from termimals is
their ove home.

The systes csa act a3 an isformatioa service for
weather forscasts, prices and so on. It cam slso
dowslioad programs for accoustiag. stock comtrol amd
tax returss. In the loag rua, ICI's plas is to
extend the use of expert systems by givieg farmers
home terminals to interrogate ICI's weinframe
couputer. The msisframe will bave data files on
isdividual farwers asd will be sdle to relate those
to its ows mais dats files. offerisg an isformed
"opinioo™ ow the user's problems. Bogers said the
oext step would be to sis for more software
iategratios betvees systews russing os Che cestral

ssioframe. (Computing. The Magssiwe.

5 December 1985)

COUNTRY REPORTS

Africs: From sssembly to productios for emport

The Gouthers Africao Developmest Co-ordisation
Conference (SADCC) nas gives the grees light to o
study project for the eatablishmest in Africa of
factories for the locsl wasufactere of
telecommusication spparatus. Activities is this
sector are st presest limited, esxcept for eporadic

. to -bly. ding to the experts, the
quastity of the equipment produced is Africam
countries, with reference to totsl isstallatioss.
does w0t exceed five.

The fstestios is to correct this state of
sffsive by mssns of the sforessid project. fimanced
by tie Commoswesith Secretsrist. by istroducisg the
training of local persomsel sad the mesintesamce and
operatios of factories is order to arrive &t che
sanufsctures of o sumper of componssts of the finsl
product .

A seaber of Alsices cowatries are siresdy
introduciag clauses into cestracts fer the swpply of
asterisl for telecoumusicetions wnich call for
techaology trasefer isto tae cowstry. Kesys ves
onong the firet cowstries to implemest this cype of
agrosment .

As importeet Swedish telecemmusicstions firm hes
sstablished o foctory ie Chat country for the
sssonnly snd demestic preduction of asterisl thet con
be utilised in mssusl contrel pencle for eschengss.
Part of the tocheicel parsossel has alreedy baen sent
to 3weden for training. vhile the presesce of oee
owecislist from the Swediod firm has been sssered for
assiotasce during the project’s firet stage, which is
to caet aresond USS500, 000

Also Zinbabue. thasks teo an agreemsat betwvees &
local cenpeny sed & Yugeslav firm. which 18 msking
cosstant previsies fer L I ssei and the
training of sesior eperatives, sas reached a good
qualitative ead quastitative level as far ac techoical
wefrastructures and skilled msnp are aed.
Tae profits pm by the activities of the
affiliated ars i1y reisvested in

h and develep te inpreve teae coustry's
productios.

The (inal sim of the SADCC preject. ocece the
first phase of the develepasatr of lecal productios
has vees coupleted, is to enport. LEmported products
are axpected to be destiord priscipally to s market
made uwp of Africas ries which, dy of trade
agreemeats based o® prisciples of reciprocity tarough
the applicatios of redeced cxstams tariffs and
sinplified currescy tramsuctiocas. is to favour the
greater hosge of preducts. (IBIPRESS Bulletia.

3 FPebrusry 1986)

Canada: Casadian-. resesrch agreemest

Tae Cansdiss Society for Fifth-Geserstion
Rasearch has signel an agresmest te exchange
sciestific, mathematical. and esgiseering icformstion
with the Tokyo-based isstitste for Mew Ceseratioa
Computer Tecasology (ICUT). “This will se toe first
agreement ICOT will mave cossummated with a foreige
orgasizatios.” ssis Peter Eggletea, & sciensce and
techmology coussellor at the Canadiss embassy io

Tokyo. {(Cassdiss Reports, Yol.2, ¥o.5)
China: Chiss moves shesd

Chisa nas schieved msjor success im its
burgecniag electromics isdustry — but the coustry’s
electronic prod-cn ave -ot c-cnun and there is
still a oig gap » and £ ige product
quality, sccordisg to clutmuo isdustry wminister
Li Tieying. Asmcusnciog detsils of s ssvelopment plen
for Chinese electromics in tie mext five years.

Li Tieyiog seid thet the proportios of electronics
products used for techwological tr [ { ion ie the
wationsl ecosomy was small.

2. a

China’s ability to shsord foreige
techaology and develop the electrosics sector
iadependently was lisited. Taere was a serious
ohortage of traises pecple - bote is quality asd
quanstity sad 24D funds were limited.

The ainister taes detailed Chime’s plaw of
stteck o these problems. Trainee poople sad tusas
will be concentrated in s fov meders resesrch centres
sad esparimestsl waits. Praority will se gives to
five major techsologies: computers, integrated
semicouductors, electrosice for telecommusicstions
and isdustry aad » wilitary electromice.
tfforts will be mede to sarrew the gap detwveen the
sest levels of Chi lectrenices ind
performesce sod standards ams world levels.

Li Tieying ssid thst by 1990 the totsl output
vales of the slectronics fadustsy wouls meke wp sdout
four pear cest of COP - fecreseing st sm sssus)
average rate of svont 16 per cest. The sisister said
that Chins would cry to reise electrewics product
quality by 1990 te the level achisves by foreige
producte st the start of the 198Cs. (Elactromice
Ueekly. 5 Neven 1986)

Chisesa vord processiog tsheo s grest lesp forward

Cresting 8 Lhinese language word processing
systes - & prerequisite for dig ssles of
inforuation-processing equipment is Asias ~ Nas deen »



dauatiag task for Vesters compamies. But Iatesch
Systems Inc. of Nisscapelis b0ss & sev approsch that
it claims ie sasier ssd faster them cwrcest oemes.

To write Chinese oa coavestiseal computers.
operators aust electromically cesstiuct the 5,000
characters is the moders lasgeags. They cresce a
character by keyisg ia a loag series of symbeols and
conmands. 8 tedious process that requires iatessive
training.

istech weas & phosetic system that lets Ehe

operator creste the right charscter by puttisg
together the cembisatios of Remas characters that

i the d of the desired wvord. Using &
* itive display. sm operator first
touches the spot ea the screst showing the Romes
letter with which the souns of the Chisese vord
vegins. Thes & mev scruss appears, shwing &8s many
as 39 syllables starting with that letter. A third
screes offers a choice of isflectioss, meking it
possible to find the Chinese charscter for a ome~
syllable word is osly three steps. Istech developed
its techoology over the past five years for competers
wsed is education, smosg etber merkets. The company,
which sells the system with a priacer for $5.000,
already bas & distribution pact with Chisa.
(Buginess Week. 3 Fedbruary 1906) (Repristes frow the
3 February 1906 isswn of Business Ueek, (c) 1986 by
NecGrav-Hill, Inc.)

-«a®py
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Repgit mgps out 1966 ples

Software techmology, office systews assd micro-
slectronic resesrch head s list of projects that vill
seek funding is phase 1II of the EBsprit programme. The
future direction of this Kuropess pre-competitive
research is mepped eut in the 1986 work progresmme for
Loprit. But the programmes is alvsady virteslly
exbausted of cash. The programme is to be revised is
ene light of progress withis Gurope aad elsewhere is
the world.

Tie man-mschine isterface and four projects o
designing office languages sad procedurss are sliready
set for the office systems pert of phase Il wvhes the
[ ¢ Commissios nee persusded goversasasts to put
up more cash.

The Commission vasts a sumber of smsil
dsmosstrator projects tegether with a lisited numbder
of lars projects ie industrisl seftwere. (Computing

g _Vewspaper., 5 Decowber 1985)
Eepgic opening for wou-EEC mpabers

EBoprit LI is to open its deers to mon-EEC
courtriss. According to lorst Hueske of the IT Task
Force ie Bruassls, the Comniseion is very such is
favour of alleving Buropeass Fres Trede Associstios
(EFTA) countries to take vart in Mase 1l projects,
but o0 sn wefunded basfie. The RFTA cowstries however,
would have 00 ssy in the Ceprit decision—waking
procass. luenke ssid that the participation of the
US and Japss would not be cossidered.

BPTA covetrics, which inclule Awstris.
Svitsericnd. Sweden, Borway, Fislasd sed Terkey,
slready bave veme Bepric iavelvemest oe s sasil
seb-coscrasting lovel asd sre fully isvelved is the
wore recent Ewreks ieitistive.

issako sloe ssid tast sitheuge Beprit II would
stick to ite pre-competitive othic, sere emphasise
would be put on pretetypiag prepesails snd os
Techmolegy Iategration Pysjecte (TIPe) ratner like
the Alvey large-scsle domesstretore. Purther
oaphssis will bo put on smsll to aediue conponies,
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first-time participaate., asd oa the iscrease
logy tr fer » conpasies of differeat
sizes and of differest disciplinmes.

Bueske said that 665 millioa ECUs bad alreaay
beea allocated for 1983/84 and 195 projects. vith the
rest of the budget being tanes by staffiag and other
overheads. "“The 70 millioa is wvhat we comsider is
safe to assume wvoa't be cossumed by existing projects.
Further calls vill only dbe wade if the current
costracis termisate early or weder budger.” he sard.

The Commission has aleo decided to make some
funds available for tae inclusios of Spais ane
Portugal ia che currest Eeprit efforts. But Huenke !
stressee that this is mosey for existisg projects
that open their doors to the (wo mewcomers. rather
thas mosey set aside for the coustries per se.
iElectromics Weekly. 19 Pebruary 1986)

EEC calls for Esprit research parteers

Tae Evropeas Commissios is calling for companies
to perticipate io Esprit research
projecte.

The Commissioa will mold & proposer’s day ca
29 April, in Brussels to orief potestial proposers oe
the costests of che 1986 programme. It will ensble
attesdees to familiarise chemselves with the way in
which projects sre uadertskes by Esprit. [t will
sleo assist thes in finding suitsble partmers vith
similar research isterests. (Electromics Veekly,
19 Narch 1986)

Sasl] compasies wis ZEC support

Susll- and medium-sized immovative technologicsl
comnpanies vere gives & boost whes the European
Commission made them its top priority for the vext
three yesrs. Avle Matutes, & jusior Spacish
commissioner, was sppoisted to spearnead tnis
Commiseion portfolio sfter Spais sad Porcugsl joined
the Europ C ity om J y 1, 1986, His brief
is to easure tast such cowpssies have access to
finsacisl markets. ...

Jacques Delors, prasidest of the Commission,
also flosted the sabitious idea for inmovstive
nigh technology cowpamies of "3 wnole gssut of
fisascial isetr s. to fi [ logy sll the

vay through”. (Computing The Wewspaper.

16 Jasuary 1986)

£EC doubies RAD cash

The Buropess Commission is planning to doudle
its resssvrch and development budget, vith over nalf
the mosey going to information technology and
telecommunications progremmes.

It vants the 12 mesber stetes to fund the new
progromse, startisg im 1987, whica will be spending
ECU (Ruropess currescy usit) 9 bdillios (£6 billion)
by 1991. The presest four-year schese, ruseing fros
1984 to 1987, s worth ECU 3.75 billjon. ...

(Computer Veekly. 13 Narch 1986)
88C lsupches edgcation race

The European Commission is about to launch o
wsjor isitistive te barnees wicrocomputer sed
software developments is a pse-Turopese educstion
techaology progremms. The progremme, cslled Delte
(doveloping Burepeas learming Ctarsugh techeclogicsl
sdvance), will develop slong the lines of che
Ruropess telecommuaications programme Rgce (resesarch
and develep ¢ io ad dé commweicetion
tecnaolegies for Burope), snd provide s forus for
discusoion sad consvitsetion.
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The isitistive is vors of the Commissioa's
concers that EBurope will fall behied ite and
Japasese competitors ia the developmest of epen
learoing systems. Its objective is to develop a
standard lov-cost educatioasl workstatioe, coursewars
and suthorisg systems witha full istersatiomal data
aimed at icating . wakiag vocatiocsal
trainiog accessidle to the whole Europeas commmsity.
If costs come dowm sufficiestly., the programme cowld
be extesded to schools.

Developers vill be able to plug their education
and trainiag systems insto a telecommwsicatioss
network. called Soft (satellite based opes facility
for testing). ...

The programme vwill aleo iaclede fundsmenral
research aod development in the spplicatios of
artificial istelligence to education. (Cosputer
Veekly, 6 February 1986)

Europe steps up supercomputer race

European efforts to catch uwp is the
supeccomputer race vith the US and Japasa have takes
tvo bdig steps.

On the coatimsest, NBull gad Siemecs are
fioslizing an sgreemeat to build a supercomputer
together; and im the UK the Winistry of Defesce has
emerged as the prise costractor is a three-yesr,
£6.5 million Esprit project aiming to use lamos’s
transputer to create & supercomputer st s fortieth of
the ususl cost.

Fraoch stat d Bull compasy asd Si both
hope that Eureka., the French-isitiated soa-defesce
research programme. will provide much of the fimasce
- between £70 million and £140 millios - for the work.

Accordiog to F. Lorentz, Bull's masagisg
director, Europeao research cestres are beisg kept
out of work in strategic sectors such as meteorology
and the space and chemical industries. le gquotes che
case of two US lsborstories which beat Zuropeas
rivals io discoverimg s nev anti-influesss vaccise by
using a Control Dsts machine sble to recosstitute the
design of certain molecules.

Funding vas agreed in August for the
supercomputer project. It will use Crassputers
linked together to form "eodes™, which will thea be
interlioket to form "eupermodes”. and thus &
supercosputer cepable of 500 million floetiag point

operstions per second. (&tcr Veekly,
6 Fedbruary 1986)

Europe barks vi_oew technology

The Curopeao bssking community is coevisced that
nev technology offers competitive advastages,
sccording to s survey by ioternations! memagemest
consultancy Arthur Anderseo.

The survey of 600 sesior bankers ssys that by
1990 over 50 per cent of the basks’ persosal
custoners will use sutomsted teller machises (ATHS),
804 that by 1995 the ssms p tage of (]
#ill uee point of sale (PoS) terminsle. 1t slso
predicts that up to 25 per cent of PoS setvorks will
be owned by retasilers.

Together with s wider ownership sad sharisg of
netvorks. the banks predict that astiossl setworks
vill increasingly be lisked to provide a Csropeans
electronic baskimg service.

The eurvey ssys that techeology will "be used as
8 toc) to improve or creste sev basking prodects ssd
services”, rether thae to diversify ieto sce-basiing
related businesses.

The banks believe that any diversificatios iato
telecommunicetioss vill be waprofitadble is the mext
10 years, but many see iaformetioe services as a
srofitable area of sev business. (Computer Veekly,
13 February 1986)

India:_ Costrol Dats to sell ladia $500 millioa of
computers

Indis agreed to buy $500 aillioe worts of
computers from Costrol Dets Corp. Usder s letter of
agreement with the Wi apolis—b d y. Indis
imitially will purchase about 30 Cyser 810 swd 830
wodel computers, and it sebsequently will buy parte
to sssemble more of the computers is its awm
facilities. US officisls said. They estimsted that
the agreement poteatislly cowld produce 2 dillion is
direct or related busimess for Costroi Bats. The
officials expect the coutract to be sigmed vithis &
few weeks.

In the first phase of the purchase, valuwed at
$27 million, Isdia vill receive a $7 millies graat
from the US Agency for Istersstiossl Developaest and
a 820 million loan from the Export-lsport Bask.

The contract would be for about eight years, a
source said. Initislly, the Indiass would come to Che
0US and traio with Costrol Data, but lster they would
return to Indis snd build cheir ows computer plasts.

The Isdiso goveramest also wvants to purchase two
powerful "supercomputers” from the US. It vastse the
computers, vhich cost more than $20 aillios esch, for
such comples tasks s snalysing the effects of
®0080008 00 s0il cosditioms. ... (The Wall Street
Jourual. 10 Pedbruary 1986)

Norsk Dats to supply Indis with computer expertise

A Norwegian compsny has voo am $11 million
contrsct to supply techaology to lsdia’s computer-
manufscturing industry. beatiog out two US
coupetitors. MNorsk Data AS will provide the
government-owned Electrovics Corp. of Imsia Lrd. wirh
the know-hov to masufacture “supermisicomputers”.,
saall general-purpose computers that cerrestly sren’t
wade in India. The 32-bit supermimicomputer oftes is
as poverful as many larger. genersl-purpose mainframe
computers and has become popular in India, especislly
for scientific use. In addition to providing
technology. Morsk Deta will s21) ECIL at lesst 75
supersinicomputers is the mext tvo years. The
techoology transfer vill cost ECIL adbout 36 million
Borwegiasn kroner ($4.7 million). Tne estire psckege
is valued st more thas 811 million. ...

The agreament was timed co coincide with the
opening in Calcutts of India's ssausl cemputer shov.
The project ie the first sigaificant goveramest
sction to ensble Indise compemnies to produce large,
state-of-the-art computers. ... (Wall Screst Journal.
24 Jacuary 1966)

Corsy and chips

India will joim the exclusive club of high-~
purity silicon producers vhes s 25-tomme » yesr plant
based oz & domesticelly developed process begins
commercisl production soos. NMetkem Silicen, the
private firm which rwns the plant, clsiss it con
produce ultra-pure electronic-grade silices is
sufficient quantities to ssat Indie’s needs. The
goversment will have to eveluste Metkam's clsim
before deciding if it should pursue its stalled plan
for a Natiosal Silicos Pecilicy (MSF) im ths stete
sector, ueing imported tachmology.

Natkem is s wholly owned subsidiary of Nettur
Chemicale, which bages resesrch oo silicon 15 yoors
ago and later worked vith the coustry's premier
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laboratory. the Isdiam Imetitute of Sciemce is
Basgalore. The basic process was developed at the
isstitute, vhile esgiseeriag and develcpment come
from the firm. A pilot-scale project set wp at
Nettur in 1982 was houpered by pover shortsges for
two yesrs.

In October 1984, polysilicos from Mettur passed
& test programme at a US ladoratory. But ia the
asentine. the Departwest of Electromice (Do) had
conpleted megotistioas with the US firm, Hemlock
Semicenductors for transfer of techmology for a
200-teane-s~year plaant to be located at Baroda as the
NSF at & coet of 8920 milliom (US$6.3 millioe).
Tnis deal wes criticised as & ccse of obsolete
techaology being imported at a high price - while
local techaclogy slready existed. Critics also said
the y capecity 1d be set wp for
Rs300 million and the Metkes product would be cheaper
thaa the Rol.100 a kg indicated by Heslock.

Prime Nimister Rajiv Cendni istervemed to have
the lHemlock deal froszes for a year, so that Netkem
could prove its capability. Netkem is goimg isto
productios well vithis the Narch 1966 desdline.

Ine produ has found sace with seversl
public-sector wadertakinge. Bharst Electrosics,
which has al-eady set wp its space division, will ase
it to meke space-quslity solar cells for use oa
satellites. Bharat Beavy Electricals will wse the
silicom for solar psmels, wnder an asbitious
gover P ed plas for alternstive emergy
scurces.

Betken claime that the surity of its prodect has
beer established beyond doudt - ome part per dillioe
of boron and 0.5 part of phosphorous. The process
uses & route most suited to Iadia’s climate,
tetrachloride and hydroges being the starting raw
materiasle. The plast was indigemously designed aod
isstsllied is seven mosths. It is wmoduler in
comstruction and additiosal capecity can be crested
st minimum cost and without delay. ... (The Far
Eastera fcosomic Review, 23 Jamuary 1986

Keoya: Lasboratory for ¢ ter licstions is

chesistry set up at Usiversity of Meirobi

A laborstory for computer spplications ie
chesistsy has Desn set up st the Depsrceent of
Chewistry, University of Nairobi.

1ts sin is to develop the use of computer
nethods in all sepects of chemical education and
ressarch. Essentislly. it scceste challenges from
teschers and ¢ hers seeking computer solutions
to chemical problems. involving both software and
bardvere. Over the last three years, thse have
iscliuded nsthenstical modelling of cheaical phenomess
sod snslysie of experimental dsta (orbitsls,
kinstice., pil systems, diffusion, soil chemistry.
structure-drug sctivity relstiosships etc.);
interfacing of microcosputers to chemice! instruments
for direct dats acquisition aod anslysis
(chromstography, spectroscopy, calorimetry,
titrimetry); eopecislised chemical datsbases and even
studést msrke. The laboretory sleoc helps in the
teaching of computer spprecistion sed simple
progremming skille to steff and scudents.

A msjor effort is setting up the laboratory over
the last severs| yeaars hse bdese the eveluatios snd
scquisition of microcomputing equipeent. So far
3 sicros have been bought or borrowed, sad more are
expected in the nesr future. Ve sre collaborsting
closely vith other ressarchers is the university,
enpacially in the Physice Departesst, from vhos we
got sccess to other computer squipmest, electromic
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services and specislized expertise. Their meeds are
sot yet fully satisfied. and they wouid be plessed to
bear from. or of, aay potestial dosors.

The laboratory has tecestly bees appoiated a
Regionsl Evaluation sad Distributioa Cestre for
Project SERAPNIN, o USA-based matvork for wmoetly
computer-based instructional meterials is sciesce.
The laboratory iavites sl! isterested persoas to teke
advantage of. and comtribute te. this educationsl
resource. The laboratory staff would be imterested is
active collaboratioa, help sse exchasge of ideas with
colleagues isterested is this importest srea of
chemistry. For informstios please costact: Dr. Alex
R. Tisdinuboss, Department of Chemistry, Usiversity
of Mairobi, P. 0. Box 30197, Nairobi. Kemyas.

Kores, Republic of: [Kores goims fast

UK chip makers are takisg a hammering fros
Kores, which is comiag wp fast o8 the cutside to ramk
as 8 top produciag matisa. Twe fierce jockeyiag for
position may lead to price wars and exacerbate the
current round of legal wrasgles in the US, where
Jap ~hip wakers have beans accused of chip
dumping. These sre the conclusiocss of & sew report
from market research fire Besa Electromics., which
poiats to Korea trebling overseas sales from
847 willios in 1985 to $203 willion this yesr.

Kores is also expected to capture 7 per cest of
the US Nos memory market by the end of che year by
fierce pricing policies, ot the expesse of Jepasese
firms which currently esjoy & stranglehold on the
wemory market.

The findings are backed wp by a d report
from ressarch firm Mackintosh Istersatiomal, which
claims that by 1990 Korea could rasx alooggide the US
and Japas ss & chip maker.

Korea currestly has 12 iadigemous semicovductor
firms; the world’s lergest subcoantract facility.
Anan; sod saves multinstiesals.

It is tbe presesce of the indigencus firme wnich
are helping the hign tech ecosomy faster tham other
Pacific Basin countries., since these firws cas remsin

bov nal ruet forcee.

The Bean report says that, in terme of value
added by coustry. the US held top slot oo
$9,010 million, with Javas second on 87,600 millica.
South Kores lespt into third pogitiom with
$740 million, ahead of FRGC's $720 willion, and the X
limped into fifth place with just 8580 williom.

(Couputer Veekly. 6 Februsry 1986)
Spgio investe is Siemere’ projgcts

Siemens has signed an agreement vith the Spasish
Ministry of Industry uader which the lstter is
committed to invest Pral0,.000ns (£50m), betwees sov
and 1989. The firet of four projects comtesplated in
the sgresment calls for investagnt of soms Prs!, S0Un
in Siemens’ industrisl electrosics factory st Cetafe
(Madrid). Production of robotice, radiologicsl
equipment sad components is Lo be stepped up and RaD
facilities will be improved. Output vslue in 1989 s
planned to resch Fte8, 500w, of which more chaw
Pca3,000m vill be for export.

Complete autonation of the Sicsens low-tession
woske st Cormelld (Barceloss) will require iovestmest
of Ptal.080m, while the third project, isvolvieg s
sev R&D centre im Madrid will cost sbout Pte!¥0m.
This centre will extent to 1,500 oq ® and vill employ
soms 50 people, of whos 350 vill be gradustes. i
will concentrate on developing automsted processes.
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The fourth project. regarded as the most
ambitious, is for setting wp a desige cestre for
isfornstics bardwere asd softvare. About 100 sev jobs
vill be created and isvestasat of some Prel, 000m will
be required. It ies expected that experts of preducts
resuiting from the oev cestre's work vwill resch
Prab,.000s by 1989, split equelly betwees hardwars sad
software. It will be locsted either is Wadrid or in
Barceloss: Cthe availadility of persossel traimed at
greduate level is electrosics amd iafersstics will be
the dacidiag factor.

By 1989 Si Espal s electromics sad
iaformatics vwill acceuat for more thas 60 per ceat of
company’s total cutput of about Pradl,000m, with
exports exceeding Pre9,000n. (Electresics VUeekly.

17 sarch 1986)

Sweden's CONBITECE joins Bwropeas Silicoe Strectures
Lrowe

Combitech, tae high-tech company for sutomstios.
defence sad space techmology vithin Svedan’s Saadb-
Scenia growp. has joined Curopess Silicoa Structures.
€S2. as aa iedustrial parteser, the coapasy sescwnces.

Together with other major eslectromic cempasies
fros FRG. Grest Britsis, Switserlssd, Freace, Italy,
The Betherlands and Spais, Combitech will mske loag-
teru strategic isvestassts is £52 te preduce cwstom
silicon for the design of ¢ 's sew ducts
E$2 will offer Turopess systen desigmers silices
compilers, mscufacturing the istegrated circeits is &
vafer prodectios plast uwsisg L-bess direct-write os
wefer tecwwology im order to wisimize manufacturing
cycle tias, Combitech says. [ES2 products will sllow
systea mesufacturers to wsz VISI (very large scale
istegration) chips. to differestiaste their products
regaraless of the size of the producticos rwne, and
build their systems directly om silicoa. it is sdded.
(Scjesce & Techmology [Swedea], Jamsary 1986)

Usiged Kingdom: Japan te create 5,000 UK jobs

Jepanese electronices isvestment is the IX will
increase cossiderably during the sext two yesrs., sad
result is a set gsie of over 5,000 jobs. moet of which
vill dbe in the masufacturing sector, sccordisg to a
sewly publiohed veport. The report. which has leen
uvedertekes by The Ecosomic Developmest Briefisg - as
ind: & market r h conpesy. shows that
Scotland, Vsles, Vest Nidlands, sad the Worth Lsst
will receive the dulk of the sssufacturing jobs. BNost
of the jobs ia the service sector vwill be crested in
Loodos aad the South Lsst. Compasies from the
slectrosics, setomstive, mschisg tool end opticsl
induotries will be the doninsnt investers.

(Llectronics Vgekly, 12 Narch 1966)

Usse. iet /1K L]

The Seviet Unioe is beisg encowrsged to build its
owe conputsrs with UK keow-how following the sigaisg
of & sev five-year trade agresmsant. The long tere
projramme of ecomonic snd imdestrisl co~operatise
batwesn the UK gad the USSR, estadliohed is 1970,
dafines specific sreas for possible co-operatios.

The lstest sgreement includes “equipmest for the
production of electronic computers, incleding
pereossl cemputers” and "commwaicstions”. (Computer
Wegkly. 13 February 1986)

i 1 L controls regtr

Cemyuteg prefessionals in Zisbsbwe sre mot
concorned shout setvork srchitectures sad feurth-
seservation lsaguages: Chey are teoeo busy worrying
sbout where the sesnt bex of pusched cards s geing to
come from snd wonderiag Nev many mere weehe it will
be befere the repleconent dise heod srrives.

This picture of ccaputing in a éevelopiag
country comes from a computisg professiosal is
Navare, &, ¥. L. Trusdle. is as article is the
sewsletter of che Brictisn Computer Saciecy's
specialist group for developing coustries.

Strict currescy costrols mess sverything is is
short supply. Trundie says: “PriLter ribboms are
re—isked watil they disintegrate: it is mo chesper
than buying sew ones, but it does mot isvolve foreiga
currescy.”

Punchad cards are still wsed “extemsively™ but
they are mot mede locally: ™"The odd cartos comes to
light occasiocsslly is & fergottes cwbosrd and is
eagerly seapped w.”

A diec beed crash dDrowght s weit of five
weeks for s raplacemeat. Aaciest key-to-disc
systems keep failing and losiag dsta. There sre mo
spares for air conditioning equipment: “You aever
ksow if you will be able to meke it throwgh tomorrow,
let slose prist the salary statemests at Cthe end of
the woats.”

Scaff shortsges are "chrosic™: UK aad US
"colleges™ take studests valuable foreige currescy
and send thes back with "impressive looking pieces of
paper”™ which are of litcle valwe.

This, plus the exodus of vhite people wvhen
ws jority rule was achiaved, has meast rapid prometion
for imexzperiescsd people.

Trundle’s views are confirwmed by Juliss Bogod,
director of the X Couscil for Computing Development.

"The commests about quslificatioss are typicsl
of developing cowstries.” he says. "Vhere proper
training is gives overseas it ds to be desic,
with 20 practical experiesce.

"Tnese views back our argumest that we shuld be
helring Chese countries to help Chemselves. Ic's
ridicalous that they cas’t get simple thisgs like
paper. Proper plassisg should take care of regelar
supplies of cousumables snd spares.” (Computer
Weekly. 13 Fedbruary 1986)

STANDARDEZATION AND LEGISLATION

Competas 86 to explore futere stssdards dircctions

The dynssice of stsndards wse is the focus of
the 1986 Computer Stasdards Comferemce im Sam
Prancisco, Celiforpis, from 13 to 15 Nay. Beysrs of
computer products sad builders (swppliers) ot
computer products tast wuet conform to standsrds will
coms together with developers of stsadards to addrass
sons p ive i

Uhat shoulé be stendardised in the computer
industry? lNov should builders iaplement mev
standsrds, sad hov should they spply old owss? low
should buyers select computer products? Lat's start
thinking sbout these important questioss sow.

Right sov, computer stsndards bodies such ass
the IEER. EIA, ond X3 will sccest & project
suthorisstions request for the initistion of & mew
standard from asyons who cas fill out che required
paper work. Screesing committoees put im plsce by
thase orgenisstions do slimisete sbourd suggestions.
Co-ordination wiZh the Amsricen Wstionsl Stenderds
Isstitute reduces redundencies.

Sut, do we wvant subjects feor stamierds to be
jotreduced ot rindem? 3Showlid thare be se erganised
effeort to oot dirvections fer selecting swdjects te be
stesdardised?

e
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The D aest of bDefe has sp husdreds of
willions of dollars te creste sad inplement the Ads
erogroumisg lasguage for the bamefits of o
stasdardized language. The & dated that
Ada be used oa military prejects.

But. it is expemsive to buy an Ada compiler
(about $25.000) sad te trais programming teams te wee
AMda. To date. oaly about 20 per cest of currest
ailitary prejects are inplemsstisg Ada. The other
projects have found reasess for met wsismg it. The
Defesee Departmest is usisg a ferceful approach te
iuplesset & standardised lasguage.

Asother approach te stamdardize e language (sad
othar things) is <o let free enterprise -we its
course. Tske. for exsmple. Berland Intersatiessl, s

isl sof wpesy is Scestts Valley.
Califersia. Borlasd is selling & Turbo Pascal
cempiler for $69.95.

At last cowst, more thas 100,000 copies of this
Pescsl conpiler had besn shipped to custommrs. With
this sewber of Tuzde P 1o s | {
stasdasd. (What would happes if the Depeartmsut of
Defesse asked Borlsed te inplenent Adel) Is what
other vays cse sev staadards be iwplemssted
effectively?

Cordon Bell. in his keysote sddress to Compcom
in 1984, outlised how the Jospasese had Caken sw old
stasdardized languaye (Fortras) asd & facto.

dardized er architecture (IMM and
eptinized thes to produce some of the world’s fastest
couputers.

The Japasese dida’t prelifarsets sev lasguages:
they dida’t create sev srchitecturss. They simply
woed well-sccerted convestions. Showld ewr compster
industry be folloviag the Japanese sxample i
stasdardising vhat's aveilable as epposed to
developing mev standerie?

Pity the poor buyer selecting & computer product
today: The sumber of sitermatives is wost ceses is
stagaering. Is addition to the overvhelming sember
of prodects available. Che functionsl, quelity, and
reliability cheracteristics of products are defined
differently by different nsnufacturers (if chey ore
srovided at asll). Now cas buyers e computer
producte istelligeatly? Is a buyer's stasdardization
sffort calied for?

At Compotan 86, some of the leaders of che
conputer induetry vill be gsthering to debete these
sad other questiows asbout stasdsrdisstien. Eves
thouth Compotan 86 f¢ officially & conferesce. it
will hove s workshop orieststion (hecklers will be
plested) that should lesd te soms lively discussions.

The techaical progres committes hss had s
favoureble respoase to its call for papers sad has
asswered wsny telephone inguiriss sbouwt the
conferesce. A vsried program sed s good Cermoet is
expected.

Johe Brows, Jr., st Burroughs Corp. is ie
cherge of coeference regiotratioss. His telephone
sumber fs (619) 338-3000. Bob Pestes is chairpersos
of the tochnicel progran committee. ls wsy be
contacted ot (201) 918-0110. (1S8R Po’tugre.
January 1986)

Curepsan efforte to harweise informstios
technology stasdsrde were 3ives & ssjer beoet this
week vita the sssowacsusst by the Surepeas Comsission
of €6 oillion vortn of contracts to estadlioh
standards teoting facilities.
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The EECC hopes that the testing facilities will
remeve barrviers te IT trade by makinmg products tested
in ewe cowatry acceptadle for sale throughout Europe.

UR cestractors for the testisg facilities are
the Netional Conputing Centre. Britisa Telecom. the
BSi and Rosys.

The costracts come & week sfter 108 and DEC
jeined forces is the UK w~ith ACL and British Telecom
to develep testing systems for Opea Systems
Intercesasction. The two eveats highlight the
sroviag stresgth of the stasdards movemest.

The noaey will allow testiag services to be et
wp im six te i8 wosthe. The coatracters. wao will
be peid by vesults. vill metch the mowey provided by
the Commission

The IKC and BT will work with the Batiosal
Physical Laberstery to develop OSL testing facilitiee
for leveles 4-7 of the C.I model.

Cosys bas wos fusding to set wp & testing cestre
for lecal area setworks oa levels 1-4 of the OSI
aodels. Eoeys will work is cellsboraties with &
Dutch partser. Kemay. which runs s testing cestre for
electromic and clectrical products.

David Firabery. managing director of Ensys. says
there is alresdy a sigeificant user demasd for
stasdards. "The probles is that there are masy
possible varisats oe the ways in which ssasfacturers
ist et standards whes they esbody them is
preducts. It’s fair to say the X is already om the
forafremt is isstalling Lass. [’e sere this testing
facility will give the UK a lesd.”

The British Stendards Institute is tc set wp
tests for Pascal validation. Also on the software
frest, the BCC is to set wp cosformsnce testing for
the graphics stendard CKS (Craphics Kersel Systew)
sad Cobol.

The LZEC has trind to syread the contrects ss
widely as possibdle throughout Europe. The work to
develeop the harmomnized testinmg facilities will be
ohared amoag the UK, Prance. Gerusay. Iltaly sad the
hetherignds but testing services will also be
provided is Desmark, Spain sad Ireland. The EC is
currestly expected to fuad osly two testisg services
per techoical ares.

The largest costracts sre for the OSI layere 4-7
conforwence tests. The work will be comcersed with
standards testing is foer sress - packet swikch
systens, X.400 aeosone hasdling services, teletes
terminale snd file tremsfer. sccess snd mssagement.

There are seves principal costractors oe Cthese
prejects - spart from the NCC snd BT. the rest ore
PTTs is Lurepe.

BT snd WCC only shaped s joist propossl se o
resuit of the LEC's call for bide. MNistoricslly the
NCC has takes s lead in this sres, and the goversmest
would probably prefer that BT as s privatised company
doss mot get s momopoly oo UK testing. (Copputer
Ugokly. 27 Pedruary 1986)

Lirws jois ie scanderds ppek

AC 1000t 18 of the lesding computer sod telecon
oquipment mskers are joining forces te set otanderds
thet weuld ensbls their variowe systeme to share
infornation. IDM s sotably sbsent froe the grows.

The group is attempting To counteract IN’s SNA
(Systons Fetwork Architecture) which has become or
incressingly ioportent tool in helving 1DM dominete
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the computer market. The major IMM competitors are
tryisg to speed wp the refisenent and applicatics of
the Open Systeus Intercossect system.

The growp is fundiag a mcn-profit orgasizatios
that will epecify standards and the tests for
conplisnce with the standacds. The orgasizatios is
to be cailed the Corporatios for Opewm Systems. The
imitial wewbers agreed to put is $125.000 each for
the first year and $200,000 esch for the secomd.

The backers isclude: ATRT, Andabl, Bell
Comamsications Gesearch. Burroughs, Coatrol Data.
Digital Cquipment, Harris. Hewlett-Packard.
Homeywell. BCR. Batiossl Advanced Syetems. Borthers
Telecon. Perkis-Elaer, Sperry. Tasdem Computers,
Telea Computer Prodects. Wasg Laboratories asd
Xerox. (Electromics Veekly. 22 Jassary 1986)

IX first with parallel procesgiog staadard

British resesrchers plas to publish the first
stasdard for opes systess is parallel processisg
cosputers sext sstums. The standard will allow the
secessary sev lasguages to be rem oa differest
aachines.

This is importaat because feture machines will
Jnly sell if they csn handle software writtes is
these langu-~2s. The standard is beisg developed by
usiversities and isdustrial r b teams as part of
the Alvey 7 rogramme.

The stasdard vill be 2 major isput co the
recestly sssousced Alvey Flagship project to develop
fifeh g stios computer heologies. "If we keep
our besds dowvs and msie nardware ssd software thet is
peceliar to curselves thems we vos’t have any viable
prolucts.” ssid Colim Skeltow. who is the project

ager of Flagehip and ks ot ICL’s Waisframe
Systems Divisiow.

Speech recogeition. srtificisl istelligesce snd
other fifth geserstios spplicstions sesd differest
lasguages. kaown ss declsrative lasguages. These
allov wsers to tell the computer what they wast dose
without sayisg exsctly how to do it. sn the cospeter
system cas figurs cut the best way to tackle the
problen.

The key to havisg opes systems im the future
vill be & stenderd interface that lisks all of these
declarstive lasgusges vith sll of the hardwars. Such
an isterface is being developed at the University of
Cast Anglia and is called tha Declarative Alvey
Coapiler Terget Lasguage (DACTL). This is the pasii
of the stasadatd thet will be published sext sstems.

A prisitive conpiler target languege celied
Alica=CTL has bes2 inplemested oo the Alice parsllel
processing machime that ICL has vecemtly beilt to a
deoige from the Iaperisl Collegs of Sciswce end
Tecasology. Accordiag to Skeltowm, the nest elage
wvill be to run ome of the mewv declarative laaguages
os the mschise wsisg Alice~CTL to prove the coscept.

FPor the standard to be mesningful it aust be
feternationslly sccerted. particularly is Revops,.

Josan snd the UB. (Rlecrronics Weekly.
1/8 Jassary 1986)

Sugope sees store of WAP soveest

The Curep NAP ( foctus ing sutomstion
protecel) sevensst toek off is sarwest with the
oleccions for the first Rurepess Steering Committee.

The firet full meeting of the Committos, which
vill isclude 15 woors sed five venders, wves held ie
Italy e Vebruary, and the fizet Berepess WAP testing

and validatios ceatre will be established at Che
Frauohofer lostitute io FRG duriag the course of che

year.

A Vorld MAP Council is also expectad to be
formed within the mext fev moaths. brivgimg together
the US and Ewuropesa Committees, as weil as parallel

s in Cansds and Japas.

"There is rock solid determination worldwide
that there will mot be two WAPs.” said
Bicholas Bezle. fouvader member of the European users
growp.

Feelling the growth of the MAP idea, Ceneral
Motors is expected to brimg the specificatios into
the public domainm inm 1986. The epecificstion is
currestly oanly sveilable in the form of a CM
document. meking it more thas s little swhward for
other major mesufacturers to desand BAP conformity oe

a

r s for 8.

But the real bot topic is wnether or mot the
mext release of the NAP » 1 will app this
yesr. Vital isswes to be sddressed in the second
version include the develosment of 2 real time
sud-metwork and the establishaest of a masufacturisg
wessaging service standard. The existiag versios 2.1
uses Cemaral Notors' own Manufacterimg Nesssaging
Format System. but the geseral coasessws is that the
mext version is tikely to include s dramaticaliy
better but imcompstible system developed vader the
auspices of the CCITT and the ISO.

The ose thiag that ir certainm is that M is
commitied to wsisg the brosd bask tokes bws for the
foreseeable future to keep MAP 2.1 as & techaically
stable subset of future rclesses. But equipmest
assufacturers seed o be careful on the messaging
issues vhers mo true standard has yet bees defined.
A spokesmso for the eteerimg committee ssid (nat they
would be well advised to wie osly those facilities in
the Cemeral Notors MMNS syetem that also exist is Che
sever. cleaser NS, formslly ksowm as EIA 2S 5.11.

Eeprit has gives ite blessing to & comsortiue of
aajor companies in their efforts to establioh an open
systens srchitecture for all computer vased
masufactering and busisess activities. (Electrosics
Veskly., 1/8 Jasuary 3986)

Sero BAP etamdsrds wis vide support

The Ewropess effort to set stasdards for factory
sutomstion based on Gemersl Motors’ WAP protocols is
suppported by over 180 compamiss.

o the UK 70 mssufscturess sre isvolved inm
develcping WAP (Mawufacturing Automatios Protocol) ias
Lurope.

At o oseries of mectinge during Februsry the
Buropesn Wap Users Group (ENUG) agreed "s sigmificamet
programms of techwical work™, accorling to
Bicholas Besle of Beale Isternstions! Techmology, who
is to chair ome of the groww's vorking parties
setvorking .

Two other vorking perties vere set wp, one
looking st the full archictectusre of NAP setworks asd
setvork mesagensat issues snd the other desling vith
massaging sad process comtrol.

ENUG has eotadlisned etreng linke te the US NAP
gToup Lo ensure that work is sot duplicated. It has
o080 agreed that BWUG should taxe the leed sole
istersacionsily oe fibre optice.

There are alse plons te lisise vith Bepric
researsh grouwpe that are werkiag is metwers standsrde.




The weer growp al.o alected a new steering
committes and a bai jttee. The siw of the
Ceropean grewp is to bn' sbout a vorldwide BAP
format with Zucopesn swppliers prnducing prnducts.

The US has 0o far takes the lead in NAP, largely
because it was erigisally developed by Cemeral Notors
as am iutersel specificatios for commmaications
betwees differeat computers im its factories.

Secsuse BAP is sees 88 & key to reduciag
production costs, Ceseral Noters competitors is the
sstomstive ter were fi on thae NAP bandwagon
in Eurepe. The G i
reprasested, as are the oil compenies.

According to Pave Bisset of Cresficld Institute
of Techeslegy. wdich is ing the lllc secretariat,
all sectovs of i Iy are Nawy
wenbers are .ctully potestial veadors of MAP

y and Bi iats out that they have a»
isherest rele is & ng BAP oy (Computer
Veekly. 13 Pebruary 1986)

INN's _gucewster with the Usix stasdard

The eperating system of IDN's PC/RT scientific/
techeical micrep is the Advanced Isteractiwe
Exscutive (AIX), developed by IBN iw co—operatioce
wits the software firm Istersctive Systems. This
choica by IIN has s beariag os the struggle it is
carrying e with ATT, is as wuch as ALK is as improved
version of the Unix versioms 5 which the lstter is
attenptisg te mske a stasdard. Serely INN must have
considared Usix's ;oo‘ suitability for ssltiststios
configusratisss, sisce the PC/RT is able to fuactios
s the cestral systea for s further seves screess or

ers. o . 18 mest aleo have
coasidered tast ALX, is sdditios to follcwing the
stasdard advecated by ATT, is slec putting its role
is questios by the inprovemests it has istroduced.

A&TT bas achieved pregress is the acceptasce of
Umiz versios 5 as stasderd in commercial spplicatiowms,
altaough it slee escoumtered am obstacle is this
field, the wnkaows focter brought isto beisg by INN's
possible suppert for lewixz, s different versiow of
Upiz seveleped by Nicrosoft. Ia the world of
iodustrial applicstioss the best accepted Usix versios
is the 4.2 bed. ATT, towerds the end of last yesr,
oot itself the goel of schieving a standerdisatios of
operatisg systems with Ses microsystems. owe of the
thres most inpertant firwe (befoers 1MN's invasion of
the ficld of techmical microinformstice). ATT's
pragress ie this vegard is mow put isto questios by
I's veoponse.

Amsng the isprovemests mede to Usiz versioms 5 by
ALE, the basic ems is that of giving swport to the PC
SQL/BT relstiensl datadase, is erder te jsprove
virtusl oemery hondling aad te foacilitate ite wee by
waskilled epersters by mssss of special meswe and
connsnds.

Sven if 18N has spest yeare researching Risc
architecture it is surprising thet more time did mot
pass sisce Accrn, the Olivetti swbsidiary, last yesr
begon te ooll the first cemputer with this
srcaftocture. The twefoléd purpess, s o tool to gais
access Lo s umarket and 00 the lownching ¢f an
operating systes with the pessidilicy of its beceming
8 stesdesd, is able to explain why IDN has not delayed
ice lowsshing, theredy abiding by ite custem of
lettiag other masmufactusers consolidate the scceptance
of o sow techeolegy before woing it is ferce.

The asut recent sewe ie rulatien te Risc
srebitecture ie the presestation of two sevw medels
insosperating it ie the 000 series by

-‘s-

eviett-Packard. By the end of the year the
3000/930, which attaims 4.5 nips {millicas of
isstructions per secosd), will be available and. by
wid-1987, the 3000/950 which sttains 6.7 aips. The
problem te wvhich NP statea it has desicated ¥ of
development tiae vas that achieviag compatidility
with its earlier equipacst. WP has succeeded in
designing sew machines by replacing & certaia oumber
of pristed circuite is its earlier equipment and has
at its disposal mev comnpilers suitable to take
sdvastage of the possidilities of the sev
avchitscture. (IBIPRESS Belletin. No. 72,

L7 Barch 1986)

&EC to damand protective lawe for chip desigas

The EEC is to imstruct its member states to
introduce legislation that will protect microchip
desiges. Aa EEC Coumcil directive is to be issued
shortly telliag member states that they sust
introduce legislatioa as scoa as possible on the
lines of che US Semicosductor Chip Protectiom Act
(1984). This law prevests the product awd
distribetion of copied or “reverse esgimeered”
wicrochips throughout the US.

The SAC move has followed growisg coacers that
ERC-origimated chip designs are sufferimy the some
fate as seme US desiges and being copied im covatries
such as Taiven. Such chips are them being
distrideted is Rucope.

The EEC comitted itself to istroduciog some form
of legislation followisg as agreemest with US
officiale signed ix Jume. Usder this agreement, EEC
conpanies get protectios for cheir desigws in the US
for a period watil September 1986. Tais may wot be
renewad if it is comsidered chat tae EEC is wot
uskisg good progress.

The situation is deing viewed with some urgescy
in countries sech as France snd Germeny, where
existing copyright protection caomot be comstrued to
cover microchips. Is the X, officiale believe thac
existing copyright legislation doss cover microchips
sad that mev legislations would be meeded only to
esoure some form of comsistency vith fortbcoming EEC
aod satiowal lows. There is etill s dasger that
desigas such g¢ the lsmos Trsasputer could be copied
sod thes reietroduced isto REuropesn states other then
the UE. Because of the stresgth of the UK copyright
law, the US has gives UK cowpasies the ssximum
three-yesr protection period uader the US Act.

But propossls for mev copyright lsws, which are
espected to is & gove White Paper pext
year, wsy chasge the laws with regsrd to wicrocnip
pretsction.

& leading opecialist, who nas besn advising Che
SBC, commgnted: "It is believed that a feir amount
of chip pirscy goes os is Woag Koag sad Taiven.
Thare ies oome evidence that this is heppeniong to
Ruropesn designe”.

In lste November. the World Intellectus)
Pl'onrty Organisation published @ dreft tresty on
pretectios i ded so 8 guidelineg to
legislation. This is based brosdly aslong the linas
of the US Act. Jepss, tho Ne’ :arlands and Australis
sre smeug cowstries set to iscroduce legislation

shortly. (Cesputing cths Newvppsper. 12 December 1965)

fewar i £ £

The softuare swpply industries in both che US
ond the UK ove concerned sbout legisletion whice
attoupte to mshe swppliers 1isdle for defactive
preducts.




A cossumer rights protection bill for computer
products istroduced io the Califormia legislature
last yesar has had its passags delayed after
oppositioa froa the US services isdustry saad is wow
expected to de re-istroduced early mext year.

But an EEC directive that will have & similaer
effect in establishiag suplier lisbility for all
Rinde of products, imcluding software, is sat to
become law in EEC member cowstries.

The US Bill (oumber 1507) was istrodeced in
Califoreia last sprieg. The bill sesks to give
protectios to aayose buying softwere which turas owt
to be defective is any way or faile to carry ot its
sdvertised claims.

Customsrs would be permitted to retura prodects
wp to six mosths siter the ssle and if the wirrasty
bad bees breached, triple damages cowld be claimed ia
the case of asy legal actioa.

US software is preusestly sold with a disclaimer
os the product workisg vithowt ssy faults assd the
software publishers claim mo respossibility for assy
problems the softvare may cause for custemers.

The bill has golvanized the softuare sad
services sectors isto oppositios. Software homses
sre fearful that the bill wiil leave thes vulmerable
to damsging lawvewits, since software bugs are s fact
of lifs is almost sy software package 80 matter bow
reliable or well testea the product is.

The major US trade orgamizstios. the Associatios
of Dats Processisg Service Orgamizatioms (Adepso),
has posded to the pr d bill by ergamising a
working committee to come up vith altersatives to
legislation.

The spectre of similer laws beisg istroduced in
the UK and other Evropean coustries has bees raised
by an EEC couscil directive, which was isswed is July
and which must te enscted by member comstries in
their oatiossl laws within three years.

The directive (85/374/REC) deals with “the
approximatios of lawe, regulations and sdaimistrative
provisions of the member states, coscerminmg liability
for defective products™. It will mske the swpplier
of asy defective product liadle for deusges caused to
customers Or their property asnd sithowgd referesce is
asde to "bassrdous” defects, demsges of a commercisl
nsture a-¢ slso covered. The directive sppears to
apply to all kinds of goods, includimg software and

other computer products ... (Computisg the
Nevspaver, 9 Jasuary 1986)
Syd cage set legel pr t

Australise lav courts may have mede legel
history by upholding the case of s end weer vho sued
& computer ewpplier for providing defective
softwere. The legal decivsios comes at s tims whes
the US sad X eoftware supply industries are
concerned sbout proposed legislatioc sttemptisg to
uske suppliers liable for substandard preducts.

The New South Vsles Peders! Court swarded s
total of $26,000 co Sydsey-based Chipendals Primting
to cover the full cost of the softwere, togsther vith
demages and compensetios. Chipesdale bed swed thz
locs) vendor of a US package of cost-estinating
sicrocowputer software that wae fousd te lack the
capacity it vas represented ss heviasg.

T™ve judge said that the defective performsace of
the softwvars wvas oo dasic that the vesder must have
knove ¢f it, unless he had not checked the software
or wes sot competent to sssess it. Whishever wpplied,
ne found that misrepreseststions had beswn wede is
brescn of the Trade Practices Act.

The managieg director of Chipesdale told the {
court that the swplier “assurad me that the computer
would do exactly what we were presestly doisg
masually - but ie a fracties of the Cime™.

(Computisg the Newspeper, 23 Jameary 1966) '
Upsars profit from s licesce to pirscy

A three-toreered fight is geing 3= over
site licessiag: betvees micro softwere houses. .
dealers and large corporatioss. Ar stake are large
shares of the reveswes geserated by the applications
softvare market - about £A00 millios in Ewrope last
year.

Site licessing has decome = big telkiag poiat
among uwsers of large suabers of peckages.

A software house gives s master copy of a
parkage to a firm, vith permission to make as mapy
copies of the package as it likes for iaterssl use.

At times the idea is coefused with "volume
purchasiag™, whes discousts sre gives for buying
lame bers of individual pechkages, and “setwork
licensing™, vhen 3 master copy of & package is given
for sse only os a sisgle weltiuser machise.

Ubat do the three coatestasts stasd to lose asnd
gain by site licensing?

Softvare houges will be able To cut out the
widdlemen (dist ibutors ssd dealers) asd be sure of
some revesue Vi ever the site licesces come wp for
reseval - cee of the principal reascss Cowssoft gave
for its wove. But they risk alissstiag daslers, who
wight feel they were beisg cut cut of the mowey—
usking chain of selling packages.

Deslers poist ost that the cee-off sale of
single packages is 8 source of reveaws igsored by
softvare houses at their peril.

"The site licence sad the margiss make it mesrly
sot wvorth selliag the packages.”

The good poists of site licessing for deslers are
hard to find. If the softwsre house sells direct to
the wser, what cas the dealer do?

Wot kmowing wvhice depertmsst is wsisg what
package is ome of the obvicus orgasisstiossl dravbacks
for tne holders of the site licesce. At Ashton-Tate,
UK wasaging director Cary Nobbe sotes, “"some corporste
sccousts doa’t wast site licences - because they want
control of the copies of peckages is wse”.

Site licensing has two big sdvestages for
users: it s cheaper than buping lots of peckages
isdividuslly, and it avoids prosecutiess for pirscy.

Soms software hosses west te offer licesces, but
sre scored of desler resctioss. Sems deslers might
welcose it, but are wsswre of its fimal effects. And
the users sre holding the refes. (Copputer Weekly,
20 Merch 1986)

US lsvyers wars gboyt coppright

US lawyers have resewed wversiegs taat software
houses which attempt to re-write tasir rivale’
packages sre slmoet certainly is bresea of US
copyright lov. Juigments in the US over the past
three monthe have backed the comtenties that softvere
which copies the ideas in s program, vithost any
copying of the source sad object code, is still o
bresch of copyright lev.

A spata of lavsuite is ezspected in the US over
the sent yeor followiag & ssrice of juigneste on the
issue which have slevet ussnimously backed the
conplaingats.
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Wichael Scott, emecutive director of the Cester
for Computer Law, said that be disagreed with those
who weat to protect the swdio viswal display. MNis
would etifle issovation smd restrict the choices of
the wser, ha said. :

Nasufacturers have also expressed coecers,
particalarly IS, They beljeve that Chere could be
delays is brisgisg ouwt sew hardvare products while
rovalties are srrasged. eves in cases where softwsre
has bees re-vrittes scroes from ose machime to
another.

Uhatever the cutcome of at least three cases due
to be heard sext year. compasies such as Wicropro sre
uslikely to besefit. lts Uordstar systea is so
wvidely copied that a court would probably view it as

sosproprietary. (Computisg the Weyspaper.
28 February 1985)

“ﬂ!! in Swedigh lew to fight cosputer-related

criyes

Chaages is Sweden's Dsta Protectios Act will is
tbe future include pensities for “computer frawd”, if
a goversment bill presested os 25 Wovember 1983 is
sdopted by the Rikedsg. Accordisg to the bill, a
persoa who llheitly influences the result of as

ic» erised informatios
processing. for imstance - to his owm gaim, will be
lisble to frawd. AL the same time, the bill proposes
minor chenges is the Crimisal Code iw order to
cousteract sech computer-related crimes as
wiretspping and the illicit wse of computer equipment
vis time theft.

While computer-related crimss in Swedes are
believed to be of rsther modest proportions so fsr,
they caa be expacted to increase is the future, says
Minister of Justice Stes Wickbom in & c. Lt is
cherefore essestial to formulate legisletion sov so
that such crimes cas be fought with simple sod

effective weass. (Science asd Techeology (Swedes],
Jasuery 1986)

Lavyers lisk wp to djscuss dp

The Buropean Commission is becking a plas to
organise a committes of Zuropess lawyers to comsider
issuss isvolved i computear law. The firet meating
of the committes will de st s coufersnce ia Brussels
im Nareh., It will focus os the legsl asspects of
paperlese trading in the BEC,

Owe of the prims movers behind the initiative is
Professor Nichel Vivamt, a Fresch lavyer specislising
in computer lawv. The committee is to bs called
Comnittée Suropfes Lex Isformatics Neritstorique
(Celim). Ig is Deing orgesised jointly by Celim amd
the Conferssce Office Bruessels, which specialises in
orgavising ietersatiossl sssocistions.

A spokesnss described the msin sim of the nev
committes as "reflecting st s Buropess level setvaes
cospuier lawyers whether wsivaersity lecturers,
prectising lowyers or weabers, of Ruropess
inscitutines. the legal prodlems produced by dats
processisg sed telecommusicstioss is imtersstionsl
business prectice”. Celim plams co hold cosferesces

sssually. (Cospyting the Newppaper. 23 Jasuary 1966).
SO0CIO-ECONNIC INPLICATIONS

¢ of ¢l 1 s teghsol

Tee Wippes Isstitete of Advenced Beseerch (Fl2A)
in ice mest zecest bullatin sumerised ss impertest
etudy ordered from the Nemurs Ressorch Isstitute oo
the secial iwpsct of mew olectrenic tochaologiss
(MET) snd its effects watil the yoor 2000. Taking
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ize departure from the vork of ten experts. the study
di egative ts 18 ssid impact, mot ooly
due to the Potestial iac in ] and
social costrol. but also due to eﬂectnc
discrimisation agsinst mimorities in & poor positios
withs regpect to aay chamge by reason of sex. age or
race. The a:taismest of the possidilities offered by
WETs of daily social improvesseat ia the short tera
wake it possible to imcresse independesce. better
exploit ecomsomic and cultursl opportuaities and
incresse the vellbeing of commusities. but they
require prior goversasatal, sucisl and personal
edoptioa to schieve greater gosls of
occupationsl /professional trainiag amd sciestific,
techaical and cultursl koowledge.

The predictions detailed in the study on METs of
information, commusications, costrol and emsergy cover
12 areas of social impact, some infrastructural
(eavirosment. resources, intersations} relatiovs.
admiwistration and politics), other ecomomic
(industries, labour, transport, cities) asd still
others persosal (kealth, educatiom, culture and
home), eves though all of them are closely
intervelated.

As far as the emvironmeat is concermed the
greater forecastisg of satursl phescmens (weather,
narvests, vater supply) will have am influence thsoks
to geodata bases which will improve territorial
plassing and the reduction of catsstrophes.
Electromice will improve prospecting, the
exploitation and utilization of resources, the
turnisg to advastage of reserves by dravimg oo those
inaccesgible todsy, theredy opesisg mew sources of
esergy sod materials or by economizing oo
coasumption. Intermatiomsslly spesking, METs have a
wvay of promotisg specislization snd trade, but could
generate sev forws of prepotence aod dependence.
Mets drisg about more inforwed but more eassily
manipulated political participation., while ssking
possible the adaimistrstive ratiosalization or its
dissussive strengthening sgsimst the citisen.

WETs increase productivity ssd ecosomic
efficiency, both in large and emsll production series
by makiag workshops, stocks snd communications more
flexible as far os neutralizing scale econony and
becoming adapred to specific requests. Tertisry
sectors will -ideo to nev fields with more
value-addnd functions, capable of sdepticg research
sod overall plasoing of sectors sad industries to
socio~ecooomic changes. Distridution will wore
closely match use s0d consumption without losing
oversll co-ordination, with grester commerciasl
compatition among ssnufscturers, distridurors and
consumere.

The mev opportuaities for employmsot and within
the field offered by NETe do mot cosocesl the
pereonal, socisl, political snd ecomomiz provless
linkad with occupstioanal movility sud comversion.
Trasw.ort will be stresmlined to gain in cosfore,
safety, opacs ecosomy and consumption, whereas
telecommusications will render certsio types of
cranoport to work, shopping, study or meetings of
usnagers obsolete. It vill be possible for citizen
services to improve sad wides through WLTs. sbove sll
those vital to community life (water ssd eneryy
supplics sed communicstions - vaste dispoes) scd
dissster prevention), but st the price of & grester
veloerability caused My local breskdowme of very much
isterzonmected fragile systeme.

METs will improve health through tas selectivity
of snslytic diagnostic teste, of medicsl trestuent
efficiency or of the introduction of ertificies to
swpplent humen fumctions, with the intensive
wtilisetion of health cards snd espert systess to
sseiot madical kKnoviedge. Also educatios will
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receive atimuli to the perscmalizatios of Leaching,
to raise ita levels, free it from che restraists of
space sod tiee and stresgthen the humes coetact of
the teacter to forge the pupii’s aesthetic owtlook
aod character. Culturally speaking. WETs will create
nev medis of expressics and iwprowe reproductions,
with the komown perils to creativity, emotios amd
lyricion of an aesthetic vork. For daily life at
home, METs will supplement the handiness of household
and femily chores by allovisg more time for other
activities. facilitate the plansing of family
expenditures and permit the increase of

occupational /professionsl work ic Lhe hone. without
however obvistiog risks to privacy asd commmicatices
outeide the home. (IBI Press Bulletis, Mo.63, 17
fevruary 1986)

Techoology applicatios asd employmeat

Discussions oo the impact of techmwology oe
employmeot are cootisuiag. Will wev jobs be creates
or will the ranks of the usesplcyed swell? Accordisg
to a study conducted recently by ILO, the osly swure
thing at the soment is that esploymest poesibilities
for unskilled workers will decrease, while
opportudities for highly skilled tradesmem will tesd
to increase. Aleo older workers, beisg less
sdsptable to new techeologies and to the mev working
eovirooment, will form & psrticularly velserable
group. Horeover, every siogie isdustrial sector as
wvell as sectors that sre idestical but is differest
couotries. will be iofluenced by mev techmsologies in
a different manner, the study indicated.

Io the electronics field the forecasts °°
concerniog the occupational profiles speak of drastic
chaoges. Much greater thas those that it seems will
be occurring in the rasdy-to-wear sector. Is the
latter case, the nev applications will be istroduced
graduslly. Thus slso the ch in d d
vill proceed io the same manver.

Uhen consideriog ove aad the ssee iadsstrial
sector in the various Europesn, Americas amd Orieotal
countries, considersble differestiations cass be
noted. According to the bit survey, the introductioa
of electronice, particularly of microelectrovics,
ioto sutomobile factories could create much greater
employment isbaslsaces in countries like Frasnce aod
Italy than in Japan. The last has is fact begun its
gradusl sutomation progrsame long ago, whereas the
first two, io which the proportios of saspower
utilized is still high, sre likely to experience more
proaounced e¢f.ects of the introduction of sew
tecanologies.

Tne introductioo of sev techsologiss frequestly
occures in conscommitance with the reorgasisstios of
vors snd/or with changes in modsle asd productios
factors. It is therefore difficult to establish
which sad how msoy jobs suppressed msy be ascribed to
the application of technology rather thes to the
fresh organisstion of the productios procese. The
study, conducted sfter the robotisatios process at
the Italian Fist factories, has shows that the
reduction in jobs of 40 was sttributsble to sev
spplicatioos only to the extent of 5.

Resistance to techmological chenges. which jo
this sector very oftes cheracterises the less
sdvaoced countries wvhich sleo have s rather
inflexible labour sarkat, does sot sesm to be the
solution to ussuploymeat prodlems. The case of ths
Bricish printing industry vas stressed is this regard.

The smploywest drop in this sector depended in
practice on the late introductios of slectromice imto
the production procase. The drop is productivity
that resuited lad to poorer compstitivity os the
domestic and intersstionsl merkets asd therefore to
the clnsing of s sumber of priatiag houses.

It nas been deduced from this that zhe
euployaeat battle does sor take place is the field of
coupasy techaological wod izatios al » but much
more is the political field. Ia fact, for purposes
of a balanced developuent in the techwological
sector, isnovatios must be coucterbalaaced by
iosovative formulas of socisl policy. particularly io
the occupatiomal trainiag asd requalification field.
(IBIPRESS Bulletin, 19 Jaswsry 1986)

The Bobots are on our side

"¥o to the cosputer”, “Jobs threstemed by
micro-electrooics™, “Computers will seoce put every
fourth persoe cut of work™. Twuree typical headlines
from recest years. If such stateagats bave had a
copsideradle impact. this is decause they echo an
existing attitude (and are st the ssme time & product
of the same attitude). Pollsters have terwed it "a
sationsl ph ®: by ¢ isow wira other
countries Germans are hostile to techmology. And the
conputer besrs the brunt of their mistruwst.

Accordiag Lo s survey carried ost by the Allensbach
Opinion Resesrch Isstitute forty per cest of the
populatios sgrees with the view that “the
ratiosalisation made possible by muders technology is
to blame for the high uncaploymsst rate, because
wachises put people out of work™.

At first sight it may pot seem to have been
fortuitous that the introdectioe of lebour-saving
techmological imnovations coiscided with high
voemployment. It looked as thowgh a policy of
wodernization at all costs kad put people out of
vork. But oo closer scrutiny this wiew will oot hold
vater. A comprehessive report os “Tae Effects of New
Techoologies oo the Labov:r Warket™ (the so-cslled
"Mets Study™). commissioned by the Wisistry of
[ b and Techoology ss & review of all the
existing studies on the subject to “ate, comes to the
following conclusion: it is is those cooceros which
vecord low rates of growth asd Bave resisted the
istroduction of new technologies (thws weakening
their competitiveness) that jobs are jeopardised,
vhile the more cutgoing sectors of the econocmy which
are stepping up their productivity by iwplementing
technologicsl inanovations are is fact creating new
jobs. Coosequently, the fev masufactwring sectors
which have fully rationalised their production
P have d to contsin wsemploymeot asnd at
the ssme Cime set nev techmological sed ecological
standazds. The car industry is the most etriking
sxsmple of this tresd: it is lsrgely thenks to
microprocessors that road venicles have become ssfer,
more economical sad less of sa envirommental hasard.
Aod this ie oot sll. Dsiwler-Sess wessging director
Verener Breitschwerdt ushered im the sew yesar with the
following notable statiatics: "Is the last two yrars
40,000 nevw jobs have been created is the Cerman car
industry, a quarter of thes is Deimler-Seaz slone.”
And: "The mean employmest figure is Che Uerman cor
iodustry io 1985 came to $05,000, tae highest level
ever.” This record had bees achieved, it should be
remasbered, in an industry which sccomsts for eowe 60
per cest of sll the induscrisl robets is the Pedersl
Republic of Cermany. Tne lesdisg mesufacturer with
the isrgest percestags of robot-wtilisation,
Volkewagen, has developed whet is emrres’ly thne
highest degree of mechanisstion wvorldwide in the
assendly process of ite Colf. The cemcers decided on
a2 policy of sazieus retionalisstien to maintain its
competitive edgs 0n the domastic sad world market.

Bobody ie desyisg thet mschasivstios makes part
of the humas workforce redundsnz. Is component
hasdling ome rodot cam replace five to eis people, in
componest processing two to three. But thie
redundancy is suply coupesssted by the dynssic
side-effectes oo the employment situstion which
machanisetion generates. By eshsscisg
competitivensss ir sctually crestes sev jobs,
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particularly in the pre-assesbly and post-ssseably
stages of production. Im the case of Volkswages, the
company’s tursover has rises oc sharply that its
employagat figure has gone uwp by 7,600. The Germam
car industry bas managed to msiatais its twelve

per cent share of the world market. Some

four million jobs ~ a sevesth of the natiossl total -
are directly or indirectly cossected with vehicle
mesufacturiag. Io 1985 sround 4.5 eillion vehicles
io sll categories were produced -~ elevea per cest
more thas in the previous year - makiag the car
iodustry the nation's etromgest sector with a totsl
turaover of 140,000 millioo marks. This figure
represests slmost & twelfth of the gross sstional
product (the tota! of all goods and services witnin
the country). The basking and imsurasce sector has
slso pursued s policy of techmological immovatiow.
And it has belied the predictioss that the
introductiou of sev technologies (im this case
electronic dats processing) would result ia the loss
of jobs. lostead it has produced improved standards
of customer service. Iu the period 1980-1984 the
sector’s total esploymest figure rose by 23,000

(3.! per cent). Other large-scale Cervan comceras -
like the Bosch Group - have the statistics to prove
that they could oot have survived periods of
recession unscathed without micro-electrosice. The
dncumestation published by the Research Nimistry is
cosjusction with the report oo “The RKffects of New
Technologies oo the Labour Market™ coecludes: "It
was sot the concerted rethioking is the techmologicai
and orgenisational fields and the resultant higher
productivity which led to the loss of jobs but rather
wess growth rates aod increased competitios on tbe
world market. Thus. the ceuses of the cootinuing
high rate of noemployment are to be sought partly ia
demagraphic factore snd the slow reduction in working
hours by comparison with the seventies, but also in
iodustry’s reluctance to embrace nev technologies.”
This conclusion is corroborated by comparastive
studies vhich show that supply oo the lshour market
"is significartly affected by demographic, structurasl
and isteruational competitive treade®.

Between 1970 and 1977 the sumber of jo . dropped
by spprozimately 1.1 million, while the unemploymest
tigure rose by about 900,000. In the next seves
years, vhile industry was begissiag to implemeat
moderwisstion progremmes, the oumher of jobs first of
all (o 1980) climbed back to the 1970 level snd
theo, aven during the period of severs recession,
wqualled the 1977 level by 1984. Thus, the number of
jobs sveilsble remuined constast betwees 1977 snd
1984, even sfter nev technologies Wed been
fetroduced. The level of usemploymest more thaen
doubled (+ 1.23 million) during the same period due
to demogrephic trends. Betwess 1979 and 1984 en
extre 1.25 million people were looking for work. The
sloving growth rats vas ssother megetive factor: the
gross domestic product was lov, productivity was
sloving (from 1969 to 1974 productivity per msn-hour
rose by 4.7 per cent, in 19764-1979 by & per cest and
is 1979-1984 by only 1.9 per ceat amsuslily!.

The srguments in fevour of techmologicsl
insovation sre likely to becoms svem more persuasive
is the coming years. There ie evidesce of this today
ie the software sector. By comparisos with tne
harivere sector spplications, opersting amd comtrol
systems have a grest deal of ground to meke up.
Current projections put worldwide turmover iscrease
rotes at 20 to 25 per cest & yesar. Thie will de
reflected most stroagly ia the oev professions, above
all in the meéia. The future uasdoubtedly belosgs to
telocommunications, & field in which seversl hitherto
separsce lires of techsological developmeut - date
processing. commusicetions enginesring, the
electronic sadia, cable trenssaiseion and the prist
media ~ gre merging Logether snd opening up sev scope
for the use o esatellites, video technology snd
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teletex. By 1984, "Orwell Yeaar™, tae vorldvide
commmajications masrker had climbed to & tursover
figure of 475,000 millioca marks. Withis this field
telecommmmications will eccount for a sigmificast
proporeiae of fetwure growth rates. It has been
estimated thst is the comiag decades the coustries of
the Kuropeas Community will spead 15,000 millioce
dollars juat oo telecommumications infrastructure.
let aslome the further billions that will go om the
requisite hardvare. The existing plass isvolve
countlesd nev jobs ssd mew professions. It is
slresdy clear today that high stasdards of vocational
qualification are going to be mecessary - a
requiremest which will exclude many applicants:
woskilled and semi-sXilled ladourers, clder
applicants sod io fact sll those whose jobs are
sliresdy insecure sow. For sll of these it will
become increasimgly difficult to fiad work. This is
boroe out by a study compiied by the Iastitute for
Socisl Research and Socisl Policy in Cologee, which
coocludes that many Germans, amoag them first and
forewost women who tes. to be afraid of ctechaclogy.
are going to have td rethisk their attitude towards
che wev techaologies or find thewselves missing the
bdoat. Inmovative syetems like micro—electromics or
iadustrial robots, today decried ss "job xillers”,
will be indispeasable io 15 years' time if the
Federal Repudlic of G y is to maimtais ite
standard of living and finsnce its state peasions
schese.

Ia 1985 it took 100 incomes to proviade 38
pensions. By the year 2010, if demographic
trends contimue as projected, 100 iocomes will
have to finsnce 45 pessious. Io & press conference
Research Minister Rieseshuber recently stated:
"The decline in the porulation figure sad the
coasequent drop in the sumber of people smployed
between sov &34 the turn of the cestury will have
to be compensated by enhanced levels of productivity
if liviag standards are not to suffer. The omly
way to do this is to meke full use of tecb~~logicsl
advascas. Creater productivity must be rextected in
nigher iacomes which are chasseled through the social
security systes 7 benefit pensicn-recipients.”
(SKALA, FRG, April 1986)

Bevtech iwpsct oo jobs

Uhat bas Deen the impact of the mew techoology
on jobs in Britain? MNae its introduction bees
blocked seriously? MHas it resulted is big jod
losses? Have the trede unions beeo estirely
segetive? Ar the momast, the saswer is tnat
acceptance of aewtech at the place of work is &
soa-prodbles. MNore importsnt is to explaio and
asalyse why it has bees sccepted - and whather it
will comtimue to be in future.

The Policy Studies ln+citute (PSI), as
independent Britieh group, in a study commissioned by
che Zcosomic and Social Research Couscil, and funded
by the Departaest of Trade sod Industry,® have found
that:

1. Tears of oppositios at the place of work to
block the istroduction of mewtech have not
boen supported. Ov the costrary, thers has beso
widespread acceptance, A survey of factories
using newtech found only 7% opposition frow the
shop floor, or the unions, to be & msjor
obstacls. Ias offices, only 6% of steff were
osrosed; 678 of secretaries asd 743 of typists
wvel ¢ word p ors.
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2. Big jok losses have bees the sxceptios.
Awerage assesal jobe l0ss is ome per factory,
compared vith the totsl for the coustry of
batvess 15,000/20,000 per sssum. The probdlem
is sot & drop in the total sumbey of jobe. but
s shift is the kinds of jobe to those seading
mewtech skills.

). Trade weions have co-operated. They have
sought sdvasce coasultation, s say in how the
sswtech is to be uged, plotection from possible
hagards, avoidasce of vorsemsed work cosditiess.
sressrvation of jobs, asd a shers is the
bemefits of improved productivity.

4. Vork coaditioas have improved. There have been
relatively small chasges ia the saturs of work
for a limited aumbar, but averall tkose
affected by such chasges nave besn gives
iscreased work sstisfactios. Thase are modest,
but real, improvemssts.

5. As thesa are asrly days, vider use sed mors
sdvaaced applicatioa could brisg trouble walese
there aca positive policias sdopted oow.

Tne otudy recoumsnds megotiated change,
increased trainming, asd re-training ia the mawtech
oskills. and sacro—ecomcmic policies producing higher
eaployasat so that thoee displaced have opportumity
of & mew job eleewhers. (See table 3, page 55.)

(Outlook os Sciescs Policy, December 1985)
US_service isdustry sees 'rise im jobs'

Computar and health-related professions will
esperience radical growth is the US over the mext
docede. the U3 Beresu of Labour Statistics reporte.
The bareau says the report is the stromgest
indicator to date of the exteat of the
trassformatios of the US ecomony from am industrial
base to 8 service-oriested ose ins which computers,
teleconms, besith sad business services sre the
drivisg forces.

The fastest grovieg occupatioss is the US will
be computer programmers ssd asslysts, paralegsls,
agdicsl sssistants, technicisns sad enginears who
seacislise in couputers and eslectromics.

According €O the buresu, sise of every 10 jobs
crestod in the sest decade will be is service
isdustzios. Nasef ing jobs will cestiswe at
sluggioh growth. WNesufscturisg empleyed 20 millioce
people sed sccounted for 258 of sll jobs in 1969.

Nesufscturing has declismed is both swabers and
porzentage of the workforce, the buresw ststes.
Howevar, it is expected to expend moderstely o the
sex: decade.

Neny US service jobs sre currestly at the lower
esd of the salary scale. But the bursas predicts
that several bigaly skilled sud higher-paid job
categories are expected to grov nove rapidly thee
sversge. Techaical sed professions] jebs cowld
iecsesse 213 sed 28 respectively. {(Copputieg Tve

Sevepapgr. 28 Pedruary 1985)
; _Jesr for petent jobe ip chekeye

More them 230 jebs have desa placed st risk by
the {ioversmsat’s plass te computeriss the Patast
Oftlce, folleviag its hive~off frem the Civil
Sesvice. Usiess sey that they have datails of 265
positions, ssinly clericsl, which fose the sx9 vhes
the suictiniliien pound conputerisetion preject goos
shesd. They ave particslerlv concorsed sbout the
psopesed trsssfer of 173 enpleyess frem o dats
pressssing peel st Owingtes o Keat.

The Goversusat intesds to iscrease radically
the afficiency of the orgasisation, is the face of
increasing coapatition from the Ewrcpeas Pateat
Office asd it also wants to see tha office provide
better services. A spokeswomss for tae Departmest
of Trade and Iadustry. which coatrols the Pstest
Office at p 13 4: "It's too esrly to
specalate what effect os jobs there will de”.

(Conputing The Nsvepsper. 14 Pebruery 1986)
Job projections

One of the most telling iaflwences of daie
processing upos pwblic policy has been the elevetion
of ecosomics into the realw of mathemstical stwdy.
Basy economists comsider the swbject a sciesce, but
without the shbility to create lssoratory coaditioms,
the asaumptiocas from which econometricisoe calcslale
their fiadisge are little more tham guessss. Thus,
50 mattsr how detailed the forwslas and extessive
the data tables, lomg-term job projectioss are at
best educsted guesses.

lowever, siace they are “tiae oaly gams is town”,
some of those amalyses are worth revievisg. For
example, the Cosgressiosal Ressarch Service has
susmsrised and isterpreted the findings of
Paye Duchin and Nobel-prize wvisser Wassily Leontief,

which appeared is their study, "The %‘eq of
Astomati 1 nt, 1963~ . ¢ Computer
Revolutjon che U.S. Lapur Force™. s study

preparad by the Congressiosel Resesarcn Service for
the Use of the Sub-committes om Oversight asd
Isvestigations of the Committee o Emaryy and
Commerce, US House of Represestatives”, Merch, 1985)

The study is based upos the dysamic Isput /Outpuc
wodel crested by Leontief, Duchin, and Deniel $Ssyld,
which is used to messvre and cslculate smploymsnt,
outpat, and isvestmest ie 89 imdividusl imaustries,
over pearly 40 years, involvisg 353 differcet
occupstioons.

Bresking the US workforce isto mime gemersl
categories, the CRS estimstes that tha fastest
groviag occupstionsl group will be professiossls,
rioing by 123.78 over tbe period from 1978 to 2000
sad jumping fros 15.61 of the US workforce to 19.82.
Clerical work will grov only 12.6 over the sasm
period, with clerical emsployees declining froms 17. 83
of the ladbour force to 11.43. Overvall, the CRS finds
that the capital costs of eigmificast blue-collar
sutomstios are esorsovs. Largely for that ressos,
the study suggests that mev techsologies sre walikely
to csuss msssive unesploymest by the ysar 2000.

The Leontief-Duchin model does sot provide the
data secessary to test directly the hypothesis that
the DS wrkforce is polarising. MNoxaver, by
dividing otudisd occupations into three tisrs, the
Cas fousd that the shares of the US workforce im
upser aad lower echelom occupstions sre likely to

incresse relative to the midéle. The change,
however, will sot be dramstic.
Share of U8 Vorkferce
1218 3000
Profescionals. mesagers, propristors,
officials 25.1% 27.0%
Sales, cleorical, & craft workers 3.7 32.%

Operatives, laderers, fare & service
workers 36.23 40.13

hile sueh s projection is semevhat uwseful, it
is based upon stetic job classifications. Sems of
the moet sigaificant changes wrought by werkforce
technology have sitered the weges ssd shill
requirensate witbis eccupations! cstegorics. Ia
fast, euplayers oftes nask shonges is the structuie
of production by rotaining olé job titles.




The URS study is a useful istroductioa Lo tha
ioput /ouput methodology. and ite fiadimge ar= by mo
meaos & cover-up. LIt coacludes, “The boZtom line of
the Leootief-Duchia study seems to de ao iacdicatioas
that the US could have the required time to mate
ad justwsots found y is its r ce
policies that affect the American labor force.”
(Giodal Elecironica. No.00. December 1985)

Advaaced techaology brings & nmew drudgery to
workplece

Loadoa - plugging tae office worxer iaoto the
sw techoology bas beeo a less thaa imstistaneous
process. MNasagers would like to blame
"technopbobis™. or what they see as the
psycholangical ioflexidilities of their stsff. but
the vorkers have thezir reasons, good reasuvns. for
refusiog to adjust to the brave sew vormluce.

The crux of the macter is mot 30 mach the
computers themselves, but the uses to which they are
put is the name of productivity and efficieacy -
usually vith a flimsy apolcgy for cossultation with
tne puople who are to use them osly after the
decision has beed made to iavest.

It is ome thiag to be istiwidated by the
usfemilier, asother to have reservatioms about the
use and implicstions of ths mew mechises. Nany
people are ooly too glead to absndoms s toothless
typavriter for a shiny sewv workstation -~ before the
full ieplications of the new arudgery ngve had tise
to sink ia.

"Resistance takes clace afZer cthe teconology
takes placa, sfter it's bea~ installed,” ssid
Stsaley Aromowits, s pistorias of Aserican lavor st
the Craduste Center of the City University of New
York. "Workers feel st the begimoiog it's s grest
booo, and the sales pitch is that work will be made
esagier without the typevriter snd other imsplements
of the ancieo regine. Then they find toeir sxills
sre degraded and the work sven wore routise thao the
old routine.”

8y 1990, tne British Trades Uniovs Cosgress
predicted lest week, half of the work force im the
Western industrisliced countries will be usisg video
display terminale (VDTs) regularly. As estimated
10 willion ere in use in the United Scates. wnere,
in the last generation, the growth rate is clerical
jobs has been twice that of otner sectors.

Wowaver, sccordiag to Yassily Leontief, s Nobel
prise visaing ecosomist, "the expamsion of
automatios nas a limit", sod alresdy & sasturstios of
the markat for clerical persoonsl has vesc predicted
in Nev York oy tha esd of the decade.

Is Brictsin, levor unions tnst isicislly
welcomed tae potestial benefite of computerisation
are back-tracuing ane demending more say ims ite
instroduction ss they come to realine that more
sachises nave meset less joos.

As Atlaatic Isstitute survey snowed lsst year
that i Zurops as & whole the mev technology is
overvheleingly perceived as s threst to enploymest.
A fow ineffectusl provisions regulating the use of
VDTs have boen apacted by soms stetes on the
Bast Least of the United States, but owly in
Scasdisavia and FRG have lavour agresmests os sew
technology asy resl weight. Jspse sdopted
guidelines on VDT use lest yesr ...

As latersstions] Trede Usnion Cosnferesce on VDTe
hold in Genevs in 1984 drev up recommesndations on
scrous widtns, chair heighte and radistios esission
for wee in negotiatios ...
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As Br, Lecatief sasid. “"The priscipal sufferers
are middle masagement, tnose wno sauille papers -
waich can be dose much more efficieatly ane
sccurately oy mscoiaes.” For tacse clustersd oa the
bottowm rusgs. the crushing boredom of s job ot
ioputtisg mosnds of empty data, wizh human coatasct
reduced to & minimum, can hardly be
uvoderestimated ... (Herald Trisuas. 1)l Marca 1980)

RECENT PUBLICATIONS
URIDO documents:
UNLDO/1S.574 Trends ia Commercislizastios of
Softvare in Developing Lountries by
Carlos Correa
UMIDO/IS.597 Guidelines for the Establisbment or
Redesign of Ilndustrial an3
Technological Isformstios Services
Systrw, locluding Selection of
Sofcware snd Marevare by J. Bankovski
and A. Wysockl
UNIDO/1S.605 Cuidelimes for the Pormulatios of
Mational Industrisl ane Techoological
Iaformation Policies - Based on
Ilndien Experience by N. agiri

URLIDO/18.609 Applications of Psttera lecogmition
asd lumage Pr ing to L rial
Problems im Developing Coumtriess by
TATA Resesrch Developmest and Design
Centre

UNIDO/1S.... Techwnological Tresds in Selected
Aspects of Microelectronic Technology
and Applications - Custom and
Sesi-Custom Istegrsted Circuits and
MC Macnioe Tools by J. Sigurdnos
UNIDO/IS.619 A review of the state of the srt of
GaAs Resesrch by

Christopher N. Saowdos
UNIDO/18.624 Desigs and Productios of
Bicroelactrosic Systems snd
Conponents by T. Daue and O. Mamck
UNIDO/IS.625 vorkehop oo Ragiosal Silicos Fuundry
Ana Design Ceatres im tne Aral
Countries, Report prepsred oy UNIDO
Secreterist io cooperatios with
Ecomomic end Socisl Commission for
vesters Asia (E3CwA)

UNIDO/18.445
Rav.2

The UNLDO Progremms os Techmologicsl
Agvances: WNicroslectrosics. BNete
preparas by the URIDO Techsology
Prog: smme

Ecosomic Commission for Rurepe:

CR/ENG.AUT/22 Recest Trende in Flezible
Nasufacturiag

(Sslus Wo.: E.85.11.1.33)

Iaformstiop systeme for developmest

The Sehool of Develosment btudies ot the
Usiversicty of Last Aaglia, Servica, UK has erawe our
stteation to some papers which they preduced ond
waich may de of i1atersst to our resders:

Clectronic informeczion eystems aselysis:
preseat and future infermetien syscess use oy
ssedonice involved in development otudies by
Simos Bell (Sepcenbar 1985). Tuis pever ves presered
for s vorkonop of isformation persessel is Britise
institutions involved vitn development studics. It
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is largely coscersed with avalysies of a queasticesaire
waich ves distrisuted to scadenice asd ieformatios
staftf isvolved in Developmeatr Studies. The mais
coecers is to iook isto currest use of. snd isterest
is gslectronic isforsatios services. sad also to
gauge Bpimios oa setting wp a datsbase coscersed
solely vith developmest isswes.

Ceograpaic information systems: & review of
ILCA'¢® requiremssts in relatios to the
characteristics of exiscing systewms by Simos Bell
and Mick &del. This report coscearss itself with
coaputer systess for mergisng deta oz pastorsl
systems ressarch isto & commoe dats dase withis &
.llill £ k. It stwdiecs prodlems thst
¥ ter is receiviag, storisg,
utqntug. ovarlaying., rescaliang ssalysing,.
wodelling. updating and displaying the typas and
amouats of 1nformation required for stedies of
livastock systems. Geographicsl isf ios ey
nave sees desigsed to deal vith this kind of
probles. The purpose of the paper was to defime
ILCA's raquiresssts for ctanis type of data—base and
to compars thess aseds with the characteristics of
somns existiag systems. For ¢etails os tnese and
similar activities contsct: The Directer., Overseas
Developmest Group. University of Bsst Asglis.
Norwich WRA JTJ, UK,

A paper cslled "A practical gueide to computing
systems svalestios acd sdoptios for weers im LDCs:
soms problems in ss;lying stasdard techeiques™ is is
preperatios.

Productios coet im Sri and bbesn

The CPA firm of Coopers & Lybresd, apparestly
wnder costract to promote offshore sseembly, has
issued studies of productios coets is both 3ri Lasks
and cthe Raglish-speaking CariMbeas, two aress which
have had difficelty attracting investmest from
US-based slectronics firwe. Ins Sri Lasss. bowrly
direct lobor costs ia slectrosice assesbly aversge
8.519, based on wages of 8.191 per hour. Other
costes of labor isclede traising. vacations amd
holidays. and fringe besefits. Tetal costs of
production, incleding memagemest ssleries. oversssd,
equipment deprecietion. shipping, ssd the fimsacisl
costs of cerrying Sevestory. sversgs $6.27) per
hour.

Bsses oo & seaple product requirisg Sri Laskas
lador of 43 misutes per pisce, Coopers & Lydrend
says thet o Sri Lesken plest wosld save 71 per cest
os labor sad overbesd sad 15 per cest everell
(caleculating in 817,50 of materisl per piece).

A sisiler smalysis of s Cypicsl plost oo the
Coridbase islond of St. Eitts reports sverage
preduction wages of 8.5527 per howr, with direct
lsber costs cotslling $1.1629 per heur. Newever,
vita shippiag tests sad swpport for ss espacriscs
sssaging director lower thas for the Sri Leskes
essaple. teta! preduction costs sverage 84.4818 per
hour.

Sssed upes s sample preduct roquiriag 5.06
aisutes loder por piece, the 8¢, Kitts plent weuld
seve 75 per cont o8 lobor ene overnced, snd
51 per coot overall for & preduct contsining §.667
30 esieriole por prece.

Unsle tacse studion sppear Co be besed upen
relerively relisble cost ¢sta. the nis of smployess,
produst coots, ofc., ste pypethetisel. It io lisely

¢  lstevsacions! Livescess Costre for Afvice.
Addis Abeds, Ethiepis.

that the firm chose exsaples that would nigalight
cost savings for potestial isvestors. ("Cost
Profile of a Typical Electromice Assembly Pleat ia
Sri Laoka™ ase “Cost Profile of & Typical
Electroaics /Slectro-Nechanical Asseably Plast is the
Carisdeas™) (Glodal £lectrosics. Decemver 1985)

Directory of microcomputer goftware for cost
engineering

Directory of Microcomputer Software for Cost
Sagiseeriag: 1985 Editioa. Edited by Calia Popescu
and Abdelvshad Memiawi. 2985, 224 pages. $39.75
(US and Camada): $472.50 (All otmer coustries).
1S88;: 0-8247-7339.X. (Prices subject to caange
witaout sotice).

A ing o ient referesce guide desigoed
to iscresse your orgapisstioca's efficiescy asnd
productivity? oﬁcvin relisble. timely informstios
on mic 8 for cost esgiseering.
projects, Dzmtory of Microcomputer Software for
Cost Kagineering nelps you evaluate, 1dentify, snd
determine Che Uats processisg system most suitable
to your particular busisess seeds.

Providisg am alphadeticsl listing of over 60
programmiag packages by asme - aad supplemcuted by
SURSrous conputer priatout samples - this Cime-
ssviag volume coataiss practical details os hardvare
requiremesnts - iscludiag the prograa lasguage used
and campatible systems ... software chsrscteristice
- inscluding ssmple computer output sed graphic
capebilities ... Documentatios e3d traisisg -
including svsilable manusls, flow disgrams, and
trsining pm:—o .o Orderiag -~ inscluding vesdors'

. mbers, and comtact
PETROBS ... pnu = includiag purchasing and
possible leasing costs.

Couplete vith s glossary of sicrocomputer
terms, this Directory gives youw quics reteresces -
iscluding two referemce matrices - offering
fingertipe access to the importsat facts vou seed.

READERSHIP; Cost emgimesrs. buildisg
costractors. project snd cosstructios msmegers. cost

estimstors, p) s and schesulers, civil
eagiseers, srcaitects. comstructios masagessnt
ltasts, rections software comssltsats.

CAD/CAR software Sesigmers. microcompulsr
sssufacturers, software prod s ond dors, snd
studests in greduste-level cosetructios emgimeering
snd mensgemest courses. (CRER, Novemcer 198>)

Digcoust offered om dats protectios ook

Tae British Computer Society and the Fations)
Computing Centre have recestly collsborated in
preducing & booklet os dats protectios.

Uritten by Tomy Bibrs, BC Decs Protectios
Project Tess Lesder, the book, 'laplications of the
Dats Protection Act' cosnsiders mow the dsts user of
conputer dursse vill fulfil) the roquiremssts of the
Agt. Deoth the BCS sad the NCC commend Chis
publication as & wseful seé practicsl guide to
waderstasding the process of regietration uader the
sov legislstive.

The bookiet ie availsble from NCC Publications,
L, Osford Read, Nencasster W1 7ED, price £5.95,

(Couputing the Sovppeper. 9 Jewusry 1986)

W. by luwbert Drwyfus, professor of
onilosopny, nis drother, Scusrt Droyfus,
professer of industris) engiseerving sad eperscions

sosssreh at the Usiversity of Colifersia, Derneley.
The book euplores the sffects of the belief chat
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people sed cemputers thisk alike - o8 busissss
nesagement. oducation, saticeal defesse. medicine,
lov sed society at largs. (Mecmilles: Free Press,
Pebruary 1386).

The follovieg is as excerst of ose sectiow of
as article wvhich was drawn from the above book and
was published in Tecasology Review. Jasuary 1936:

Just _mow espert are ezpert systems?

o . B zperts sees to have trouble
articulatiag the prisciples os wanich they sllegedly
act. For ezample. vaes Arther Semuel at IDM decided
to write s program for playing checkers in 1947, he
triea to elicit “mewristic™ rules from checkers
mssters. But sething the experts told him sllowved
his to produce sester play. $o Samel supplemested
these rules with s progras that relies dlindly oo
its memory of past successes Lo improve its curreac
performsece. Basically. the program chooses whet
soves to make based os rules asd s recerd of all

past positices.

This caeckers program is ose of the best
expert systems ever built. But it is wo champion.
Ssauel says the program "is quite capablie of besting
asy amateur player asd cas give detter players &
goos costest™. It did once defest a state champios,
but the champ turmed 4 end defested the
».ogrem in gixz mail ganes. Uosetneless, Samuel
still believes tmat chess champions rely oo
beuristic rules. Like Feigrabaum, he simply thinks
thst the champiess are poor st racollecting their
cospiled roles: "The sxperts do sot knov eoough
about the msstsl processes iwvolved in playing the
game.”

INTERNIST-1 is as expert system hignly touted
for its ability to mske disgnoses in isteroal
sadicins. Vet dieg te a evsluation of
the progres published is The Wev Egglacd Journsl of
Medicine, thie program misdiagmosed 18 ocut of a
total of 43 cases, while clisicisas at Massachusetts
Gepera! Nospital wisdisgnosed 15. Psmels of doctors
vho discussed each case misdiagaoeed oonly 8.
(diopsiss. surgery., and post-mortes sutopsies were
used to establish the correct diagoosis for sach
case.) The evaluators found that "the experieasced
clisiciss is vastly superior to INTERNIST-1, jo the
sbility to coesider the relative severity asd
indepondence of the differest mamifestatioos of
disease and to wedsretasd the ... evolutiou of the
di » ". The j 1 slso noted that this
type of systemstic evalustios was "virtually unique
io the field of medical applications of srtificisl
intelligence™.

ls every srea of expertise, the 7tory is the
ssme: the cemputer cas do better thsn the begincer
and cas oves exhibit wseful competence. but it
csssor rivsl tae wery experts whose facts asod
p 4 rules it is p ing with iscredible
spess sad sccuracy.

iny? Becsuse the expert is mot followiag any
rulss! While s beginmer mskes ioferesces uvoing
rules and focts just like s computer, the expert
iscuicively sees what to do witheuwt applying rules.
Sxperts muet regress to ths sevice level to state
che rules taey otill romsmber but 0o loeger use. Mo
amount of rules sad facts can scbetitute for the
koov-how experts heve geined frem espericece is tess
of thousonds of situstions., We predict that in no
donsin io vhich poople exhibit swed holistic
wadorstanding cas s system based on rules
consiozently do as wvell as esperts. Are there sy
enceptione?
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Ar first glamce, at lesast ome expert systes seess
to be as good as humas 3pecialistes. Digital Equipeesst
Corp. developed BRI, mow call XCOM, to decide how to
conbine coap te of VAX srs to aset comsumers’
seeds. Nowever. the prograsa perforus as well as
[ oaly b taere are S0 many possible
conbinations that evea experiesced techeicsl editors
dep oe rule d methods of provies solvieg sad
take about 10 miautes to vork oul evesm simple cases.
It 1s 20 surprise. tnes. thst this particeular ezpert

system cam rival the best specialistes.

Chess also seems to be as exceplios to our
rule. Some chess programs, after sll, nave achieved
master rstinge by wsing “"brute force™. Desigsed for
the world's most powerful computers. they are capabdle
of ezamisiag sbout 10 millios possible positiocns 1o
choosiag each move.

iovever, these programs bave ano Achilles’ heel:
they caa see asly ab four 4 for each
piece. So fairly good players, even those vhose
caess ratiag is somewhat lover thao the computers,
can vies by wsing loag-ramga strstegies such as
attacziag the xiag side. Unes coafroated by a player
#ho k its K ., the sputer is mot s
aaster—level player.

in every domais where xmow-how is required to
sake 8 judgmest, computers cansot deliver expert
performanca, aad it is Rhighly unlikely that they ever
will.

Those who are most acutely svsre of the
limitatioas of expert systess are best sdle to
exploit their resl cspabdilities. Sandra Cook,
nssager of the Fimsacisl Expert Systems Progrsa st
the consuiting firm SRI latermativmal. is one of
these eslightesed practitiovers. 3oe cautions
prospective cliests Cnat expert systems should not be
expected to perfors ss well ss numsn experts, 0ov
should they be sees ss simulations of human expert
thinking.

Cook lists some ressonsble conditioms uader
which expert. or rasther "competent™. systems can be
useful. For imstarce, such systems should be weed
for problsms that ces be satisfactorily solved by
humss experts at ssch s high level that somewnat
isferior performssce is still acceptable. Processing
of dbusiness credit applications is s good exsspie,
because rules cam be developed for this task and
computers can follov them as well as and sometimes
better thaw i P . Of course, there
are some exceptiows to the rules, but & few mistskes
are sot disastrous. Os the other haad, 8o coe should
expect expert systems to make stock-market
predictions because human experts themselves casnot
alvays make such predictiomss accurstely.

Expert systems sre sleo insppropriste for use on
problems Chat chaage s events uvofold. Advice from
expert systeams 08 how to costrol s msuclear rerctor
during & crisis would come too la’e to de of any
use. Only humes experts could make judgmests quickly
to iaf) ..

4

It is hard toc belisve soms Al enthusisse’ clais
that the compasies who uwee expert systems domimste
sll competition. Ie fect, s company that relies too
neavily ow expert systemse faces & genuine danger.
Junior employees may come to ses expertiss ss o
fusction of the lerge kooviesze bases snd masses of
rules os wnich these programe must rely. Such
enploysse will fail to progress beyoad the competent
level of performasce, ssd business mensgere may
witizstely discover thet their wells of trus humas
expertise and visdom have gose dry.




Clug of Rome lishes sew report

The Clud of Rome's secretsry-geseral
Bertread Scheeider bas just publissed (in Presch)
Ls R&volutios sus pieds-sus (A barefeot revelutios),
possibly the first globel mlnn of the phescussos
of son-goverssmeatal agescies’ istervestioans is
development smd the first Club of Rome report sisce
the death of ita fowsder Aurelio Peccei.
Syathesizing the vessults of & vast collective isquiry
throughout the third world, it chresicles “the
fasilure of 20 years of develepment policies™ and
pisvoints & sumber of iwpeverishisg charscteristics
is poor cowntries: nlltaul nu.llity. debt,
destruction of ecesy oi the
pessestry, land reform hxlmo. beodlong
isdustrialisation, webridled demographic growth,
etc. ...

The ssthor szas ths A Warid phesdasses of E5
wnitiatives as & possidle saviear provided they get
sure help frema sutmocity. He delieves the De
pessants who currestly cosstitute the world’s
developmsnt stakes require an ssswal glebel
iavestusnt of USSINe ($6.5 per peasast per year), ss
emisently attasimadle obpctin m as losss, sot
grasts. The Clwd d cassot resslit

from charity but from perscsel imitiatives if the sim
is to "raise wp the peasasts of the Third Vorld oy
traasuivting sinple asd ecessmic techaiques wmile
they rediscover their owva culture™. Belew,
secretary-geseral Schseider repl:ies to questioes put
to him by Gérard Virstelle is Paris for

Developweat Forum.

The publicatioa of A Barefoet Revolution mearks
48 evolution in the philoscpdy of the Cliwd of Rome. &
wvish to resev asd rel b 1ts vork. The .
Clud sow has 100 or so usesbers frem & wnole rasge of
sisciplines - scieatific, sl -
from 40 cowatries, a thire of them ‘Cnlo’lu. Ic
purswea iatermatidesl resesrchs tekisg acceoust of the
istersction of the pelitical, ecemomic, social,
csltural, peychological and ecelegicsl prodless of
society sed with a loag-term perspective. The
Reports o, snd not from, the Club of Reme sim st &
importast added value in relatios te other studiee,
says Bertrasd Schagider, by securisg the
participation in its work of infleestisl officisls
and boping to see this reflected im decision weking.
It tries to anslyse mev predlems - Chws its ceurrest
lesning towards “the role of Africa in the worle¢™ or
its attempt to amswer the questicn “why is the worly
wsgoversable?”. (Dyvelopmest Forwm, Warch 1986)
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